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THE TICK PROBLEM IN SOUTH AFRICA 

By ’\\'iixiAM Muoiu::, Sdia-il o' ,T/( - r L.. , , 

1'!U- (if tlu' iiiusi important ami itiu iv>i in- jimMiH)- m 

r'aniimloo-y is tlio role played Ly licks in the -piv.'id cf ivri.-iin diH-Mn- 
'M hdw ihesc ticks may l)f‘ dust rdviTl, 'I’licrc i-^ pioliaMv ii<i mhi r 
• uiilry ill tlic Avm’ld \vli(>n‘ tim tiid^ pnitilcm n.-unn- ihr pr< ijhii! k.h 
it docs iu Africa. Most <»f thn an ides dcaliiia \\iMi liek- u lm-li 
availaiilc for the cniomolojris! alamnd ,|ii ma eunddi'r ihe pnil.irfti 
mt i- pri'scnted to tlu' (iitoniolodivt jind -inck faniier in Al'i-i-'a. ii 
' diei'{‘lor(—-with tlic ohjt'iA of (‘xpi-esvin- ihe '•iniatien ;,v ii j. jj, 
''-mil Airicaj that tliis paper is written. 

Ticks and the Diseases Transmitted. In Atnea n mit 

nrk and one disease which nnmi )h> dealt with. Ihji a miniher 

■ d<-ks jiroducinn; a jiundier of different ilisea'^e-v, l',n<ip!n(it.< 

■ Koch, the blue tick, carries dVxas eat tie fever known in South 
kdra as redwater) — and Spinn-hninsis^ tic- latter hein;^ .a di.'e.-re 
'Mttle, liorsos and shcc]), hihljio/n ir(<i hdii’iiiim Kocli. tin' ItoiH 

■ A. Iransmit.s a disease of slice]), jioals and eattk'. known a^ heai't- 
■■■i''r. T)ie organism causing the heart water ha- not yet Ijeen 
' 'ved; and it tlierefore difhu's from the otlier diseases i ran-ndMi-d 

;i(‘ks, which are causid by Jh’olo/oa. ilmnapinf.^nlis tnirlu 
bm-niin. the dog tick, transmits the organism eau.-ing niaiign.-m’ 
ni'c. a rather fatal diseasi* of dogs. lUd pin phalus npjttnih- 
' Neumann, the brown tii-k, tran.-mits lAist eoa.m feve|- ;tnd 
'■‘S-oekne.ss of cattle, and may also transmit Texa- eaitie fe\er. 

: 'cphalm capenais Koch, the Cape brown liek, tran.-mii' hao 
tever. RhipicephaJus Koch, tlm black-pitted liek, 

’ihipicephalus eiertsi Neumann, the n‘(i tick. iran.-tni»- f.a-t 
lever and gall-si cknes.^;, while R. may al.'O tran-mi* 

■ iKitosis, and R. ei'ertd is the carrier ol biliary fever of iioj-e-. 



journal Of ECONOMIC ENTOMOLOGY 


MH 

]^(‘si<|{‘s tin; tii'ks wliicli are kmnvii to transmit Liiscas(‘s, Uuti- 
many otla*rs whloli :i1ta(tk (loiiK^sticatril animals. AnRin^ those : 
ho inonti(jne<l Ixodes jnlosus Koeh, whioh attacks sliooi), {^oat.s, (i\ 
horses, etc., and is supposed to be the cause of a paralysis of >\. > 
in (';i[)e (.'oIjjiiv; arul IIy(do7ttma oyjjjAimn Jann., tlie Bont le<r t 
th(‘ adult of which may lK^i'oun<lon all domestic animals, and Lsthoi, . / 
by .some to caust' al)sc(‘ss(‘s on the animals. Other ticks whose iuj 
may only amount to tick worry, are Ixodes rubicundus Neiimami. /; 
ondnlus Nh'umann, R. saoguioeus (J/at.), R. linmlatus Xeuiii;i’e, 
R. dnltofd N<‘umann, R. bursa (Janostrini lV Fanzaj^o, R. nitens N- 
mann, lariegatutu (Fabr.), and sometimes A, tn(irnioi< , 

Koch. 

The Life History of Certain Species. With this fonnidaljle an 
of ticks and diseases (liat they transmit, it can readily l)e .seen ii c 
their destruction is not so sim])li‘ as tlu^ control of R, uttnid-:' , 
is in the Southern Fnited States, The ])rol)l(‘m is mad(‘ more dilli< ; / 
by tlie fact that the life liistory of the variou.s ticks differs considi j;!; , 
and in some <'asi‘s is such, that destruction is impossible or \h \' 
im])ossible. Due to tli(' work of Doctor Theiler, ('. Ih Loimsl-:;!'. 
and W. Howard, the life cycle of many of the common tick' ! 
been worked out. R. decoloralus lias a vcny simple life cycle, b 
about live days or more from the time the engorjiied female ili' S' 
from the host, (he eggs are laid. These liatch in from tiirei' U> ox 
wet'ks or in winter a longer period is rerpiircd. The larvie may i >■ 
for six or taght months without feeding. R, dfcobnuitus seeks but ' ' • 
host in its life time, i.e, the moult from larva to nyinj)h and from nyiif:': 
to adult is performed without leaving the host animal. The pi l i ■ 
sp<‘nt on the host is about three to four weeks. Tlie eggs of R. 
hatch in about 80 days, and the larvsc can exist for seven inoi ' ’ 
without feeding. R. ererfsi dilTers from R. decolorahis in tliat ’ 
hosts are attacked in its life time. The moult from larva to nyn::': 
is performed u])on the animal, but the engorged nymph drops tV- c: 
the animal and moults on the ground, seeking a second host for > 
adult existence. Tlie time spent on the first host is about ten ■■ 
fifteen days, but the adult tick may live for as much as a year, sh- 
it not find a suitable host. The adult tick remains on the host ani: ; 
from six to ten days. The life cycle of R> appendiculatus is t} ] ■■ 

for R. capetisis, R. niteuSf and R. sitnus and is given for the gr- 
T1 k‘ eggs are laid by the engorged female in about six or more > ' 

from the time she drops from the host animal. These hatch in i 
‘J8 days to several mouths, depending upon the temperature, 
larva remains on tlie animal for about three to eight days, after w' 
it loo drops to the ground to moult — which is accomplished in ;!■ •' 
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, (lays. The nymph attuehes itself i<i a siTniui hn.M animal ami 

• aiaiiir* for from two to seven days, when it drops off to imnilt lo 
- r adult. The .soroild niollh oeeupies alunn days. The adult 

aiaiiis on the third host for a perind of hmr t<» seven d.-n-. The 
val tick can exist for seven nionths should ii not lind a ho.^i. 

• <- nyinp}i six and one-half niontlis, and tlie adtilt nine and om-half 
.iiiths. .1. hcbrainn also ]ias a life eyeh> much similar to //. 

• • ■/do/n.sa Tlin’C hosts are soujiht. the lar^'a remains tm the animal 

• •■iiii four to 20 dayS; tlie nym])li four to 2ll days, ami the .aduli HI to 
JO flays. 

//. agypiiiaii ditTers from tli(‘ ainn-e species in that tlie lar\:e 
'aeh theiuselv(‘s to various itirds ami hares, d'he l;irv;i imiults to 
; «■ iiyinpli whih' on the bird, hut the en^ior^nl nymph drops to the 
-round to liuiult to tli(‘ adult, d’he adult at taeks floiiie"! lealed aiiiinah 
' in^ often very abundant upon nxmi. J. mn dilfn- tiaim 

II. ngijptium in that it is the larva oi' ii^lnph which altaeks o\en 
.mtl Ji'oat.s, wliile tlie adult and also the nymph are \(rv efrjiiimin 
.isfu tortoises, 

“Trekking.” Long before any relat lon^hip hel wi en lii-k" and diM-ao' 
.id been <iiseovered or (‘ven thought of, many of the M<iei-.s employ il 
a.-'tlmdsof ridding tladi' {locks or laual- of di-ea-e which v\eiv ivali\ 

: a-ed upon tin* distribution of the disease I raii-itiil t my lick-. Tho 
Ilieli \V!rl is one of the farnuTs' favourite yra/iny -eiuiom <it Souih 
\iriea. klTe average altitude of the High \eld is hi twii-n IDtH) to 
''<*<10 feet. Iti the sumtiier the laml i> eovmaal with gieiui gr.ev^, which 
laakes V(Ty good grazing for eat lie ami siu'ep. i Ka-r this area the 
':’‘k.s which transmit ilisease.s are jiinitial oi’ nearly limiicil to Ii. 

' ff/ojY/bi.s and R. ei'erhl. Tin,* rea.'^on for this is that the group ol 
'town ticks and th(" ih.mt tick cannot wiihsiand the temperature, 
b: tlie winter the gras.s dries u]) and the jiaslure iK-eonu’''' poor. ><» the 
-'ook farmers started the practiee of “trekking or travfling with 
"cir animals to the warm low vehl or hiish veld, when* the gras- 
Vis abundant. There tlieir animals often look sick from some o( 

' e “tick diseases'*'- -e.s])eeial!y was this trite with the ajijiroaeh of 
’ t‘ liot weatlier. The I'Jners would then trek back to the higher 
nntry, and upon reaching a place where the licks wliieh eau-ed Ifw 
■■ 'ease could no longer live, the disease would disajipear. 

Grass Burning, (truss Imrning is another early method which 
" and is even yet often employed to reduci' the tiuniber of tiek.>. 
i hurning off the dry grass, the new green grass cutties uji inueh 
' itcr and will furnish grazing for rattle ami sheep at a much earlier 
■ e. Some fanners noticed that after the grass had tliu.- been burned 
' ■ the animals suffered far less from ticks, I lie ja'acficr- of gr.t-s 
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buTMin" tlu.'ii (.-ariif; to be adopted against the ticks themselves. Its, 
ing rdT the gra.ss, wlam tlie larvie ticks arc sitting on it waiting li- 
host animal, wilt go'ally reduce^ the number (;f tick.s, but of co-; 
fail s to destroy t hf' ticks or tit'k eggs which are in a |)rotect(‘d 
Starvation of Ticks. The starvation im^thod of eradicating ti 
- which has IxMUi so successful ill the S(mthera United States. ag:i!: 
/y. anfinhih(i^ has ln'tei lrie<l in South Africa, but has not la^en 
elTeclive. If U. decoUn/Z/es was the only lick which was to be st;i!".' 
out, the method would ]ir(iv(‘ successful in this country, jiroviding 
the host animals wiu'e ke})t off the laud for a period of niiu' to 
month.';. d'h(“ animals wouhl all bt‘ mo\'ed into plot and at ; 



end of nine or ten motiths moved to plot C for a period of ah-' 
live or six weeks, during which time all the ticks would have droj); ■ 
fn)m the animal, but they wanihl not have time to lay their eggs, c 
the larvie of the next generation to attach Uieniseives to tlie aiiini:' 
Tlie stock could then be turned into A which would be tick-fn'c. w i 
and C could be eiosetl to cattle for ten months. 

Generally the question is not the eradication of the blue tick. ' 
also the eradication of the brown and red ticks, lihipicephalu-^ '[ 
and the ]3ont tick .1. hdmmvi. In theory even these coul<l 
destroyed by placing all tlie animals in B and keeping them ti 
for a period of fifteeen months. They could then lie tran.'^ferreo 
G where they could be kept for about six weeks and the blue t 
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<\ild fail ofl', stated alKA'u. rrtan liu' iii\rn, ln.wrvcr. it, 
il be scon that ivithiu four ihr htrv:e and iniupba- uhiri, 

• VC dropped from the cattle Avluai they weiv lii->t ni.^wd mio C uiil 
: ve moulted to the suecet'ding staues and hr a^ain i.miiuI ..n ih,- 
,:nle. 

Tlicrefore it is advisable to move llie eaiilr at flir md nf is 
a new plot 1) so that tl’.r ticks which have dropiM-il nth m r will 
have liad time to moult an<l a^ain sook tho hi>st. In h the 
r* maimk'i' ot th(‘ ticks on the animals will drop oil and in IS ila\s 
h',c animals tick-free could be turned into A. H, r, and M muhl bo 
rj(i-cd a*^aijist cattle for Id In Hi moiilhs and the iann tini- fn-od id 
ticks, ddiis inetliod in theory would rid tho larnini all lhotl<-ks uliicli 
;(]v known' to transmit disease's to oxen, liorses. slu'op and ^tcils. 

In practice hoAvever tlu' starvation of ticks is not so oas\ . duo to 
di(‘ iiumixw of wild animals which wilt act as hosts to the ticks, thus 
carrying tlu'm over the starvation jicihid, 

Tlic following table of the comimm ticks, which will attach lia-m- 
'clves to some of the common wild animals, will show how ca-ily tlie 
rick can he carried over the "stai'Viition j)('rio(h’: 


CO.MMON AFKICAN TICKS AND TilKlH \MUi lloS'iO 

Hosts 

hehreeum dirulwiiun «/■;« 

\ \ 

! ll-^ X 

!l^ir-k 

■ A.'ilolojKS .\ X 

X X 

. X 

X 

X 


rids table comjdhal from the work of ( U . Howard, show- tj,a1 o( 
.'sc ticks Avhicb transiidt dis(>as(^ but two spei'ios do not iiml a ho-t 
the wild animals. In an actual trial of the starvation mcihofi c;ir- 
d out by H. K. r^aws in the K;ts( Loudon disi rict. t la* results td-t jin- d 
vt'ry nearly Avhat one wemid expect Irom the above. A j:ortion 
a farm w'as (dosed to all stock in May 100^5. In hfd>rijai>. Ibll. 
‘ "xen were driven to the gate of tlat enclosed farm, and alter all 
licks which could be found wer(; ])iek(>d off, tiny were thoroughly 
:'ayed with a mixture of kerosene and water containitig *d-> pcu-criit 
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of kcn),s(;iu‘. "riiu oxen wun* then turned into the paddock an.; 
lowed to remain for three days. The animal.s wore then eaiv 
(‘xaniiiHMl and all the licks collected, nuinberinj? 340 in all. 
n^sults may he conv(‘ni(mtly tabulated. 

'J K'KS COf.LICC'TLD FliO.M TKN OXEN 


Males Females Kjmpli> 


A , yhrtPMm (i ' 1 

Ixodfi piloXiH 1 0 

R.timui 73 170 1 

{t.everM. 8 .3 

R. appcndiailatui 27 15 1 2 

R.i-apenm . 5 Si 

Hamaphysalis jxirmaia C) 4 i 


From this exjH^riment it will be seen that the blue tick can be >tar\- 
but it also shows that /f, capenfiis scenes to have some host aiii<i: _ 
wild animals which has not been observed. ]\Ir. Laws does in>t 
what wild animals may have been running on this area other tise 
liares and duiker (one of the antelo])es)~])oth of which he nimiii'i.^ 
as being tick infc.stt'd when shot. 

Not all farmers have all the animals mentioned above, but - 
and antelopes arc very abundant. Many farms iiavo hundrrtb <■: 
thousands of various antelopes whicli are not free to be shot even sh" ; : 
the farmers so desire. With these condition.s it does not seem lit.- 
that even tlie ticks which transmit diseases will be eradicated b\ ii;> 
starvation method. H(Fmnphy sails /cac7n‘, tlie tick which c:i]' 
malignant jaundice, will probablj’ never be eradicated, as dogs cam i 
be s<t readil}^ handled as stock, while ticks such as Hyalomma nguiA- ■' 
cannot be reduced to any great extent, as the birds will be constam : 
reinfesting the farm. 

In favour of the starvation method, Dr. Thciler mentions thai 
freeing of an area from East coast fever is probably due to tlie "t;! - 
iug out of the ticks. He doc.s not mention that the ticks ent;; 
disapiiearcd, but that the area was freed from East coast fever 
the removal of tlie stock for alioul 15 months. Inasmuch a.- 
organism causing East coast fever does not remain in the blood oi 
recovered animal, and as the tick cannot transmit the disease 
it lias attaclied itself to an animal which does not have the <li>'" 
it would seem that the freeing of these areas from East coa.^t 
was not the starvation of the ticks, but the freeing of the ticks tn 
organisms causing the disease. 
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Dipping. The usual and the ni.i.M siicre-ful lunlHul rtii{.|..\(d ui 
V. !, Africa against ticks is diitpin^, A lariir Uitoiiiih 

■A : : ]i the cattle are made to swim. A iViicrd n hieii di\ i.i,-d 

ral times by gates, leads up tn tile eiuraiitv di ih,. dippinn 
I', iiK'aiis of gates tlie number of rtnimals appruachiiiLr ih,. ,|i,, ,,.,n i„, 

_ .iated until only oiu' jiasses into the dip ai a time, A M<cp inrlmr 
, v:-"> the animal to slip into the dipping tiuid ilii-migh uhi.-li n .uims 
!ir other side, which is I'uniislied with -irp> by which iln- :i!iiiii:i] 

, ;l: easily climb out. 

There are a number of patent dii)]»iiig thiiiU on the market, bm tin- 
. hiimd most useful is that n'Commended by bitclif><rd. whidi o 

5 \-2 11 )s. of M.fi ,.o:,p. 

2 gallons keroseiii', 

S 1-2 lbs. ui'x’Mih* of M.ci.i 
too gallons of \V;i1ei', 

I.V(‘II di])l)ing has its disadvantagi s, if (lie farmer Ims many >peeie- 
licks which he is desirous of doti'oymM, if nnlv li. rf,lnnihj.- o 
O' t'e destroyed,, di]U)ing every tlirta- week> will eat eh all tin- iiek', 
■Miicli jtttaeh themselves to the animal. !!. f rrr!.<l a^ i- seen fro!!i ihi- 
ilie cycle, only remains on tlu' animal bir a jierioil of or ten (ia\ - a^ 
;i'i adult. III order therefore to destroy all whi»’h ma> attacli ibem- 
"e|\( > -the dipping would have to be done every wia k. If tbi- farmer 
abii wishes to destroy tlu' ])rowii ticks, AToynVe/dm/as sps. he wunld 
Reed to di}) every threi' days to insurt' killing <'Ver>' lick winch would 
aiiai’h itself to his animals. In order to mak(‘ dipping e\er\- ihiee 
hays possible, the above formula lias been modified to: 

y lbs. soft SOU}}. 

1 gal. kcrosciK'. 

4 Ihs. arseiiileof soha '20 peifcui liro tin-.. 

400 gals, water. 

\\ here wild animals are abundant on the farm, (they may far out- 
U'iiidjer the .stock animals) — the chances are ilnit maii\ nek- will bf 
'■c:;ie(l along upon them and m^ver be destroyed by the dijj. il< 
king the farm and freciuent (li])ping however will greatly redn-e 
■ number of ticks. Where tlie farmer has his cattle grazing over 
or two thousand acres, and must collect the.-e :iiid dri\e tliein 
'■ 'Ugh the dip every three days, it is found that it .seriou.dy interiere.- 
■■ I any other fanning operations in whicli in* i" engaged, h wouhl 
'■ 0, however, that, should dipping be dotie every week, althoitgli an 
b ticks which would attach themselves to the animal would not ],e 
'■!, still by the law of chance, ticks, whicli escapi-d the diji at one 
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time would In* cnuLdit of a latf-r datf providing the dip])!!!!^ wa^ . - 

tiiiuod o\a‘r a niimlau' of yoars. 

Conclusion. Id'oin (lie aljovc liriof arcouiit of the work wLich 
docn and is lKanj>; done, in South Africa, it will l)o Mcen tl;;^- 
;dtlHnj|{[i the tick prohhaii \< a larj^c one, inucli has heen accoiupli-:,' 

It i.s iKtw lor (la; fariiH'r to i)Ut into ]fractic(‘ what has been Icaian o , ■ 
(lie ticks and tiic‘ methods fjf th(‘ir eradication. Many ])r(»firr'- 
fanners have huill dijipin^ lanks and are n'^iilarly di])pin{'' i;;. 
oatth'. d'lHTc are still many who have not yet adopted good inetl,. 
of ridding their farms of ticks, hut it is to be ho])ed that soon. h;. : 
iniited (*tl‘ort, tli(‘ farnHU's ^vill at least r(‘duc(' the mmd)er of s{)ecii- ■ 
tick.s whi(di annually eau.'^e them loss. 


THE EGG LAYING HABITS OF ADOXUS VITIS IN FRANCE 

Ity ('■ It. ('K(JSilY 

JiL sp<‘aking of tiie egg laying lialnts of the C'alifornia gra]K‘ nji-'- 
worin {Adoxus o6.sean/.s vi(i.s) ][. J. (^uayle (C'alif. Agr. Kxp. Statinii. 
liulh Itld, p. 11. lOOS) stall's, “ddie eggs of this beetle are laid usualiy 
in eriwices bi'iieath the layi'rs of bark on the old wood. 

* The sanu' in.‘:(’ct in Kraiici', according to Mayet, lays in the ni'ighhm- 
liood of thirty eggs either singly or in patehes on the nnder side of ti.- 
leaves. This numla'r is prijhaldy sitn])!y ati approximation. The fa*'" . 
if it is a eonnnon oeeurreiicc, that they are laid on tlie under side oi 
leaves, is tlu' most striking dilTerenee hetwemi tlie habits in ('alitoriii,; 
ami in Fram-e,” In a footnote (^uayle cites, Alayet's //escchs ih 
p. :h)S, as authority for this statement, 

Tliis is eertaiiily a striking diflerence of indiit and out of eurio-: ■. 
th(' writer eon>ulted Mayet’s work and found on Jtage 308 a statiuic a" 
to that effect hut also discovi-na] (hat it did not refer to Adoxxs ■ 
at all hut 1(» Adii'ir tiuijh'Jnphtiiin. On page 32l) Mayet descrihi's v 
egg laying lial>ils of Adoxus as follows: “ho nombre des (eufs jamo .• 
est d'unr trentaine environ; ils sont di'poses, vn captivite. daiw • 
aiifraetuosites ot les fcntcs du reeij^ient ou on Oeve riiisecie, 
rei)lis di' papier, etc, 11 est ].n'ol)able cpia I’etat ile liberte ils s< 
toujours plai'es sons les O'orees, non loin du eollet de la souclus c*' 
dans eonditions-- la M. Maurice (Hard dit avoir observe plusii i. 
pontes.*’ This agrees closely witli the liabits of the liectle in Califen 
as described in detail l)y Air. (Juayle, 
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MME-SULPHUR WASH AN INEFFICIENT OVICIDE FOR 
CODLING MOTH 

Hy T. Sakho. Oiitjiiu , I (;/)< /'! '//■<?/ i - n 

have la-easinually hecii piiMiv].,.,! in 

. niolh i]hV>ta(i<iii lollowin^ appli.-n innv oi a liim— iilphur 

• I Util A\ithin the past Irw yrai'^ a cnaliii^ n| liiiir->utjiliiii- 

.L ..11 iiisM't eggs has generally ln-en run>i,lcivil fatal. M,,l^ nemiiy 
:<iVf exjierijueiits shown a surprising lark of ijiH'ci iridal pnwer in 
oeaying apliid aiul red sjiider eggs with liine-siilpiuir iniMuiv-, 

The Oregon Slatioii, and dmihliess (iili(>r slalion-. ha- ivccivnl 
.-tiers from growr-rs elainiing a reduet ion in lodling niotli mlc-latinn 
me To a])i)lieaTions of liine-suli)hur. One grower e\i-n slaleil that 
-anniier apjdieations al<nu- of linie-sulj)]nir liad kepi the crop prae- 
'i ally tr(*e froni codling ninth. 

this is a n‘poi1 of a short jireliininary serii-s of e\])eriiiienis mn- 
■airtial during the fall of 1 , in order to ohtaiii data on the po->ilih- 
■Hicieney of lime-sul])hur in killing tla- eggs of the eodling iinilh. 

I j-oin an infesteil <irehard, inoia- tliaii (wo hundred apples were eoh 
uixin whicli eodling moth eggs had keen drjiosiied.' 'I'lesi^ 
•O' re exaniiiK'd and only the apparently heallliy eggs wrn* nx-d m 
' ae experiment. 

Method of Facilitating Daily Observations. 'I'lie small -i/i- of the 
mgs and tlndr ine()ns])ieuous color remh-red their neeessari!) freipient 

■ '’'■atinn and exaiiiinat ion a ratla-r slow proei-ss. .V -imple md hod w as 
•' '. i-ed that r(‘sulte<l in hut a minimum loss of time in loeatina ei)^,. 

llie -ide of tlie ap)m- OJijiosili- tlu- egg was cut to foi'lii a fiat hax-. 
hta-h apjile. tiien, rested on this ha-e wit h t he egg > >rl!f iv Imi oim- wa- 
yo'-riit,! on d'o still further facilitate loeaiion of !h<- ega- and 

y;ovi<|e for the ready loeation of several eggs on one ajifile. an ariow 
■' ■i' ^‘Ut in the epidermis iioinling to ami hut ahont one-fouri !i oj' an 
•-■'ll fri.im the (-gg. The arrow, upon exjiosun' to the air. luriied Inow n 
• ‘1 heeame (]uile ])rominent, It is inten-sting to note that liie arrow 
■e- a vmy convenient place for the recently hatehed h(r\a t(j hrain 
•■'ding. In fact, in tilmost every eas(>. I he yonna lar\’a wa- loin.d 
••■ding in tlie arrow. Kaeh apjile was jilaecil u|Hni a slip oi ]ia]!ei 
■ icdi Itore the number of tlie ajiple and oilier data. 

Conditions of the Experiment. The experiim ni - were eairied on 

of die 221 ayipk's cnJlfcTCfl, lOS had one eag JO li:id iwo l ag' ea- li. h.ad 

aiul two had four eggs. Jn four ca-es the two ega- --a an ajiph -.ven- 

■ dy s u peri rn posed, indicating two i^ucees.-ix'c egg- from thf' sime modi. 
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ill a laboratory, the infested ajjph'S being plaeed upon de-k-; salV ; 
the direct rays of the smi. The daily inaximurn teniperatun* 
roiun during the t<‘sts ranged from hr F. to 71® F. All egg' 
<‘Xajiiin(‘d at least once a day and the appearance reeord(^d, 
inaxiirnini t(‘m])<*ralure outdoors ranged from 00 ° F. to 72® F. 

On September 21th all o'ggs that had faihal to hatch were exain: 
to aseertaiii, if possilile, ilie condition of the (unbryo at d(*atli. W ■ 
the embryo apf)ear{Ml hard and dry it was recorded as “dried. " 

1 he contents <»f the t‘gg wen* wateiy tlie egg was recorded as “cnis],- , 
'riiis was tindoiibte<llv the (‘ase in some instaiiees but tlie tei'in i' .• 
in the absence of a e(‘rtain knowledge; of th(' causi' of death. Idnie 
ai»parenl ly iioj'nial Imt in which the deveiojuiumt c(;as(‘d bt'foiv ii.-r. - 
ing was (■(ntiplet<' wme ri'Corded as “dead.’’ These terms arc ind - 
nit(' and signify nothing more than merely the a])p(‘arance of ihr ■ 
contents. 

At first ail attempt was matle to spray tlu* a])])les by mean'- o: 
atomizer. This method was given up as a failure iieeaust' the 'p: ■’ 
eo!lectv<l in drops cuvi'i'ing only a small [jortion of tlie surfact; of - 
a])])le, in wliich casi' tlie (‘gg was mor(' freiiiamtly missial than a:‘. 
\\1ien the drops of spray wen' too largt* they would roll from tla- ape.- 
leaving a praelically dry surface. Tlie same would fn'tpiently (ii « e 
upon shaking tlie fruit . 'bhis was t he first indication in tlie expcrini' 

» of (lie inefliciiaicy of a linu'-sulphnr spray for killing codling moih ec:'- 
Tlie failure of a spray to cover th(‘ eggs depositial on the fnii> i" - 
lieient to exi’hnh' it as a coiliing moth ovicide regardless of its (dheic!. ’ 
in the laboratory. 

The nu'thoil ado])ted was to jilaei' a dmp of the s])ray mati'rial a - 
rectly upon the ('gg. If, then, witli such treat im'iit th(^ insect i>'i 
failed, th(ui tin' results would be doubly conclusixu'. 

The eggs wen* divided into four lot.s. One lot remained untn-a'- 
as a c)ie(‘k. A second lot nau'ived a treatment of a one-to'oO dibit ; 
of lime-sulphur Ic'stiug 30® IF- A third lot received lime-sulpi. ' 

1 "I'ho :ipp<':ir;UH’i' of tlie well known “'roO ring” and '‘bl.ark .spoi'‘; wif’ ' 
larva wis visible tlironglu the eliurioii with a hand lens the appearance wa;' ivc": 

:is ’‘larva.” 

^ The author frankly admits that this .speeifieafum of the ‘'strength” '>f iim' -' 
phur, so often encountered in tlie literatniv, signifies ab.sointely nothing. It i- ' 
that tlie dilution is certain and known and if a cha/ticoK)/ e/tnPVu/ litno->u]: 
4*oneentr:ite.s wito diliitiHl .'iniiiarlv tlicn tlie hioloi/iciil ri'sults: would, under 
conditions, lie similar. But all d(T B. lime-sulphurs are by no means idenii' 
even apiiroNiinatoly .so. Xor does it make matters any clearer to obtain an an v 
showing the amount of total sulidiur or total sulphkl sulphur, .’’^ueh data gW' 
more dt'finife idea of its eflieii'iicy as an insect iride [or. for that matter, a^ a ftiniUi 
than a mere statement of its density, Tlie rea.son for tliis uiieerfainty lie' v.-. 
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: to 30 with arsoiKito of lead atlded at thr ratr nl lour juiiiihi. i.. 
;«•! iiallons of tlie dihited spray. The fouiih lot ua> iroaicd \mi 1! a 
•, .Miliitioii of caleiiiin ])olysul]5hides i-ontaininL^ a diuht am.. uni ..[ 

I ■ furnished by Prof. 11 . \'. Tariai', <if ilir Oivaoii 
'u don. Tlio eggs wen^ trealial on (lie day culhcti d. 

Kesults with Unsprayed Apples. a clid k. niiH-t \ -t hr. < .ain' 

• left untreated in tli(‘ laboratory, of tlu-r, ninri) hah hcd. mio 
accidojitally (‘nislierl and two failed to ha! oh •'(hir in n.aiur.al 

Notes on the Appearance of the Developing Eggs, li ua^ imir.], 
•rording: the ap])earan(‘e <if the oggs, that nt iho 1 \\oii1_\-m\ uhiio 
— in the lot, only five showed a red riiui brfnre fhr .ip]:< ar.-moc of 
itlaek spot. The (‘ggs reiaU'drd a^ haviiia a n d nna "hnwrd all 
.;e'iations from tin* iiuua'st trace of red to ;i deep rod oinir. many 
'a.iwing but fractional rings, In one ease do ;i tln' fag haiolicd 
.\;!iionT the blaek s])Ot beooining visililo tliroutdi iln- ehntinit. .\ddi* 
:a’!ial data in the tables arc ineluded as records mi ilrvrlnpmmit . 
Lime-sulphur Wash (30° B.) I 30. ttn.. hundred egg- un.- In :i!rd 
!ih a one-to -30 dilution of eh'ar lime-sul|iliiir le-tlhg :!(» Ih ' M' tlii- 
’oimlier 85 hatched, one w’as aeeidcmially killed ami 1 1 fidled in hotoii 
sue to other cau.ses. ddiis fourteen ]ier('eMt im'hide>. imdotii ittdl\ . 
'"ine ‘‘natural” and “accidental” nmrtalilx’. Doduoting ihi H- laiier 
-oins — or even ignoring them — tlic liin(‘-sulphur niorl.-diiy aiiinijiii- 
very little indeeil. 5\Tre every codling molh egg in an nr.'hard hii 

■ ■ 1 hat a sper-ifie gravity (let.a ininai ion . if a liine-'iilphiir -ehit i<>ti i' n' lllv ;i i im-Ihi;: 

■' e.vii (at lea.st.J .^olulioris <if unknown (l(‘M>ilio', jire-. nt lu uiif.nn.vn gn iti.ir! ion- . 

: of radically difTorcnt ilogrtas of cliemical adivit w Ila-e m.. -nluiion- no. ilic 
■ eun pob>ulphides (('nS. aiul L’aSji and tlic o.-ilfinin iluo'iilplnii'' ( .is.i),-. 

' dn-'C .'^olution.s the pol\ .' ulphidc'^ are hy tal’ tho Ino't ai'Uvi-, riii-itiirallv . ;hm 1 
•■ siulttedly the most important in“''ecticid:ii ingrcilient in l!tiie-oi|])!iiii 
1 tie length and rapidity of boiling and e.xtling t)if 'pu'V an iniport.-ni! ja.-ior 
dug th<* variation in ])ro]K)rtio[i <if ealcimii thio'Ulp.h.-in to die eMhaum poly- 
' 'iiides, the proportion of polysidplddes i[lere!l^mg ^vsdi dio ienelli oi b.-ilini: arid 
diiosid])hatcs increa'ing with tla; rai>idity of onnling. 1 he kno\\lcdt;e ni thr ir- 
iiig density of the solution give' tio definite idoa of iN . lif iiiii d natun'. (e du- 

■ 'ohitions, the one lower iu density may tie mueii mo)'' ii' dvc dije to iIj.- i.neer 

int of pfdysulpliides ju'e-ent iti profiertion to the ihiooilphati' 1 or d:* -;im> 
■II a dilution of one concentrate may l>e fully a' elb-.-i iv a '■'trom.'n' iliiuiion 
anther. The bearing of this piviblem on ilie offunem-'. ot tujuj;/ to t|,r- 

sn- is discu.s.'ed by the autlau- in a fort la-oming publieation. 

he nearest itpitrouch, at pi-e-ent, to a logieal dotoiimniiDon 01 the ' -in n-j'). 

' ’iie-suIphur is a statement of the amounts pre'.-iu of .•.d.'ium polyoijjdu.li' .md 
■iin thiosidphate. The author U'.sl a .V ^ ’oludou of i-ai- j-mi ])ol\ ■ .ilpi id" 

■ more certain ted in addidon to “a one-tn-:;0 .iiluiiou ot lime-aipiiur ti-m/g 
15.” 
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I NiRK.MFD EG^:s OKTAIL TAR IT 

fjii'Tit apfi-rifd^r (• 


So. f,f Hatdici! 


al-I-le 


.A(ijK.-.»raneo 

.‘'Vf.t. 


Sept. 


Sejd 

I<J u 

9 

wfiitc 

10 

Uirk <H)t 

11 

larva 

12 

'I'l a 

9 

aliito 

10 

t.Istk 



12 

4!i a 

I(t 

wliilc 

11 

hiin k spot 



13 

fi<i a 

lij 


11 

>i«/t 

12 

larva 

13 

a 

lU 

wfiiio 

11 

hCrk s|j it 

12 

larva 

13 


10 

white 

12 

hlink S|)'il 



14 

7 ii 

9 

white 

13 

i)la(k ;^pnt 

13 

liirva 

14 

33 a 

9 

white 

13 

hlnik s[yil 

13 

lan'a 

14 

afl a 

10 

white 

14 

hlaclc 



IG 

44.1 

10 

while 

10 

h'ack ’pot 



IS 

I a 

9 

white 

10 

hlack sjiol 

17 

larva 

IS 

3 a 

9 

while 

10 

red r ng 

17 

black spot 

IS 

0 a 

• 9 

white 

IG 

Mack lipot 



18 

Ua 

9 

wliite 

17 

liiack spot 



IS 

41 a 

9 

wliile 

10 

hlack sp'd 

17 

lan'a 

18 

liSa 

10 

while 

11 

It'd ring 

18 

black spot 

19 

2 a 

9 

white 

17 

hiaik spat 

IS 

larva 

I 19 

14 a 

9 

while 

17 

tilaik sjKil 

18 

larva 

19 

21 a 

9 

white 

14 

red ring 

IS 

black spot 

19 

22 a 

9 

wliite 

17 

hhiik sjKtt 

IS 

larva 

19 

00 a 

10 

wliiO* 

l.S 

hlaik spot 

19 

larva 

21} 

73 a 

10 

white 

13 

re<! r-ig 

19 

black 

20 

M a 

10 

white 

11 

red ring 

IS 

black Siiot 

20 

«. 

10 

white 

19 

hlack <iK!t 



30 

70 a 

10 

red ring 

; 

Ijlack sput 



12 

1.7 a 

9 

red ring 

10 

black sjxit 

11 

larva 

12 

19 a 

0 

red ring 

10 

hlack spot 



13 

23 a 

9 

red ring | 

!l 

hVk s)>:,( 



12 

24 a 

9 

rt\l ring 

: 10 

hlaek spot 



' 13 

29 a 

9 

red ring 

10 

black sp.rt 



13 

3.1 a 

9 

rod ring 

11 

hlaik 



12 

3*1 a 

9 

red ring 





13 

40 a 

10 

red ring 

n 

larva 



13 

.71 a 

10 

red ring 

11 

hlack spot 

12 

liirva 

13 

54 a 

10 

red ring 

^ 11 

I'lack spot 



13 

.7$ a 

10 

re<l ring 

: U 

hhfk spo! 

13 

larva 

13 

l‘G a 

111 

red ring 

11 

: I'laek spet 

12 

larva 

13 

09 a 

10 

rtil ring 

■ 13 

larva 



13 

71 a 

10 

r«‘d ring 

11 

h’ack spol 



13 





SAynu; MMi; n wash 




untreati:d Kiio*. in r\ii. 


(‘..llfiAol ai'V 

il..; • ; N 


•!'t- 

AjuH'iiranct* 

Sei-1, 


ri'Tf. 




ri*il r'lttg 

11 

blnek rp-A 



; 

i) 

rt-a riiifi 

11 

bine!; sp.,! 



! 

(1 

rhi ring 

12 

tibc.k rp.-t 




I'l 

pl'J riiu’ 

13 

black ?;pnt 



; ; 

!>! 

rt-O rliia 

12 

blmk >pn( 




1<J 

rcil ring 

13 

blnck r.;n,l 



: 1 


n-J ring 

12 

iarvu 




IM 

n'-! rim' 

12 

!,lnck .p.U 





rcl ring 

12 

idaei; .-ix/l 




;• 

n',1 ring 

12 

black ^p,,| 

!d 



■t 

reO riiiii; 

12 

biack 

Id 




rml ring 

12 

I'kK'k :.p>.( 

bi 



■,i 

ri'd ring 

12 

black 



i 1 

‘1 

rt'<l ring 

n 

black -jx.i 





ri-d ring 

12 

Idack 




0 

rr l ring 

14 

larva 




y 

rti.i ting 

10 

black spnc 

II 

i.if. .1 


() 

rf'ii ring 

Id 

black kpnl 

14 



y 

rt.ni riiig 

Id 

black s>,t 

11 

br-.a 


!i 

red ntm 

It 

larva 



' 

]■! 

rod ring 

11 

bl:,(k 




](1 

red ring 

11 

black 



].■ 

10 

r-jd ritig 

14 

black ."pi A 

l.'i 

larva 


30 

red riiij; 

IG 

black 




0 

red ring 

15 

black sp'ii 



i: 

!) 

rc'l ring 

15 

l.lack ?p</i 



r: 

10 

red ring 

17 

black spot 



i" 

10 

red riiiK 

16 

black .'poi 



i- 

(l 

red ring 

17 

liliick ^'pi't 



'• 

0 

red ring 

16 

l.lack 





red ring 

17 

iiiai'k .'!«)( 




10 

r(‘d ring 

17 

larva 




M 

red ring 

IS 

black 



' ' 

M 

red ring 

IS 

black spot 




9 

rod ring 

14 

larva 


cri'i.c i 

.1 

9 

l>latk .spot 






9 

black S{)ot 





r: 

9 

black spot 






9 

black spot 






9 

black spot 






9 

black spot 





i-'i 

10 

black spot 






10 

black spot 






1(1 

black spot 






10 

black spot 





1; 

10 

black s()ot 






10 

black spot 






10 

black siK)t 






10 

black spot 






9 

black spot 





ij 

!0 

black spot 




ertphed 

n 

10 

black spot 

12 

larva 


dried 
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LIMIi-SlLPHlK WAftH (30= B.) 1-30, DETAIL TABLE 


No. of 
apple 

('ollecU-il 

Si.-pt. .\ft{jcarafiCc 

fk'pt. 

Suhsttiucnt ap}!earanee 

Sept, 

Halchcil 

Sept. 

1)3 h 

1(J 

ahile 

31 

black spot 



12 

tj7b 

IIJ 

H'liile 

li 

larva 



13 

n Ij 

JO 

aliite 

12 

black >|K)t 



13 

3>i f) 

9 

«liite 

12 

larva 



13 

tiO ii 

10 

white 

13 

black sficit 



14 

51 }j 

10 

wiOfe 

14 

black ?ix)t 

15 

ian’a 

Hi 

15 b 

0 

while 

lii 

Mack spot 



17 

b 

9 

white 





17 

5A b 

10 

white 

It) 

blat k spot 



is 

Ob 

0 

whiff 

H) 

red rifis 

17 

larva 

IS 

43 b 

0 

white 

10 

tilack .'pot 



IS 

50 b 

lo 

white 

It! 

lilaek 



I'J 

05 b 

Id 

W hit!’ 

10 

hlat k sjiof 

IS 

larva 

lit 

:b 

0 

while 

IS 

larva 



19 

2i b 

9 

white 

17 

black spot 



19 

35 b 

U 

white 

n 

rcfl rinv 

17 

black spot 

19 

J>b 

11 

white 

17 

black hpet 



19 

30 b 

0 

white 

17 

black sjwit 



19 

54 b 

10 

white 

10 

hhick spot 



20 

n ii 

10 

while 

l^ 

black spot 



2U 

73 b 

10 

white 

10 

black sfiot 



21 


71b 

HI 

rcilriiiK 

12 

black s|>ot 



12 

72 b 

10 

red riiif; 

11 

black sjHit 



12 

7S b 

10 

red riii« 

11 

black sjiot 



12 

5 b 

9 

red ring 

10 

black spot 



12 

III! 

9 

red ring 

It 

blnck sixjt 



12 

10 b 

9 

ns! ring 

10 

black spot 



12 

JSb 

9 

rod ritig 

10 

black s[Kit 

11 

larva 

12 

a) b 

9 

red ring 

10 

black sjiot 

a 

larva 

12 

32 b 

9 

red nag 

10 

black ?ix>t 



12 

4sb 

10 

red ring 

H 

black spot 

12 

larva 

13 

49 b 

10 

red ring 

11 

black sfwt 

12 

larva 

13 

53 b 

10 

rcii ring 

11 

lilack .<pot 



13 

55 b 

10 

ri!!! ring 

11 

black spot 

12 

larva 

13 

50 b 

10 

red ring 

n 

black spot 

12 

lan'3 

13 

57 h 

10 

red ring 

12 

black spot 



13 

71b 

10 

red ring 

12 

bbc’k spot 



13 

75 b 

10 

red ring 

J1 

black spot 



13 

SI b 

10 

red ring 

12 

black siKit 



13 

S4b 

ID 

red ring 

11 

black spot 

12 

lana 

13 

lb 

9 

. rcxl ring 

11 

black spot 

12 

lan'a 

13 

3b 

9 

red nng 

10 

black spot 

12 

lana 

13 

Kb 

9 

red ring 

12 

black si.x>t 



13 

19 b 

9 

re<i ring 

11 

black sfxit 

12 

lan'a 

13 

29 b 

9 

: red ring 

11 

black six)t 

32 

lan'a 

13 


! 



r. 12] 
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[.IMK-ULPHUH \V\SII ;j0^' 11 

■ 1 -vi Iti: l'\ll. ! iiri.: -< .. , 



Sulifiiciui'iil nii|<e:Lr:tna' 

il.*. » . 


Apfxaranc* 

Sept. 


Jk-pt. '■ i ’ 

9 

re<l ring 

11 

Ijiai'k si*id 

12 brv;, 1 : 

10 

reO riiig 

U! 

Mark sjitO 

12 luTsL. 

10 

ml rin" 

11 

Mick sjiiii 

12 ,ar,a H 

lu 

red riii;: 

Id 

Mack .i'JhA 

M 

!0 

rt*ii ring 

13 

Mack ‘-i.h.iL 

M 

10 

rcJ ring 

13 

bb( k 

M 

10 

rtil ring 

111 

!;ir\ a 

1) 

<i 

if-il ring 

12 

Muck S[iot 

13 iars a )t 

a 

red ring 

11 

Mack si^'t 

12 brv.i 1 [ 

a 

ri-ij ring 

12 

Mack 

1 1 

!) 

rc ! ring 

12 

Mack ipoi 

i i 

Ill 

rf;(.l ring 

13 

Uiick b(i(il. 

M ian ;i 

r, 

rc<i ring 

13 

lilntk .'■]Kjt 

11 .ar.a 

0 

rtd ring 

13 

black .'jx'O 

M larva 1.1 

]'! 

mi riiii: 

M 

t/bek ^i«it 

!,■) l;.r\a li- 

lo 

r.-<l ring 

U 

Mack 

in 

0 

rtd ring 

13 

Mack 

11 :;.rv.i P 

0 

red ring 

13 

Mack 

!4 a.rva P 

'J 

red ring 

13 

black s)n>i 

]' 

ID 

rt'il ring 

11 

black XJuit 

II bn a i ; 

111 

red ring 

13 

Mack >fK,t 

), 

ID 

ml ring 

14 

black .■'I'lft 

lb iar.a b 


red ring 

1C 

black a[ic;l 

r; 

](.l 

rc'd ring 

13 

i>bi k X(a;l 

i- 

]li 

r>-l rinj 

10 

Mack 



r<ii ring 

1C 

Mack -j.iil 

17 :.rvu b 

y 

red ring 

Id 

tdackc]..,- 


HJ 

red ring 

1C 

black .-IK it 


lit 

red ring 

IS 

larva 


9 

red ring 



■irj"! P' 

<j 

red ring 

11 

black 

12 br\u 'iric-i .1 

<1 

red ring 



1. 

10 

rc<i ring 

12 

black ei-ot 

13 larva Orad -) 

10 

red ring 

12 

black .sixil 

.iri'd 21 

10 

red ring 

IC 

black .''jMit 

dia-: 21 

10 

red ring 

16 

Mack SliOt 

d'a: 2l 

10 

red ring 

U 

black FfMit 



9 

it 

bbek spot 
bbek spot 

i > 

11 

10 

black spot 

10 

bbek .spot 

1) 

10 

Mack sped 
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Cril'.Tt aM<( ;irani g 



Sfi-L 

Aoi'i'ii./'U'i'e 


La;lr/M 

Sq.. 

ii.'l l. 

(, 

-(f-.t 




UlJ 1) 

11 

tiijfi'k -.(Kii 




40 !i 

:i 

Mad 




4n If 



1 1 larva 


n 

1 . 


l,l;..k .| "l 


(iri'.'rj 


1 . 

j 

t bek 

11 larva 

tru.'Iif"; 

.:'J 

t, 

1) 

I.La-k f,|Mft 

1 1 larva 



!f 

In 


11 larva 


-1 
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pert(‘n( nmiiality aA'er)r(lin^ to tlu'st' rt'stilts Avotild ho ahoiit W i ■ ^ 
('{'nt. III view of tlu; fart lliat a foliat^o spray jnust lie osod Avlicii '[(!•;. 
ill”; for rudling moth a oiio-to-dO diliitiuii of a clear lime-^nlpi. . 

• solution is about as ^‘stroni;'’ as would ordinarily be us(‘d. Thi.' h;- 
liiuinary (‘Xj)(a-iineiit dcaiionstrales to r)ui’ sitisfaetion the inctln-ri- 
ness of linn‘-snli)hur as a codling luotli ovicide. 

Notes on Development. In this lot. of twenty-one white rau' 
tAVu shownl tli(‘ red rintt, before the appearance of tin:' i'lack -I'-e 
Almost all ('j^g’s Avitli a red riiii;' when (‘ollected shoAVfai tlie I'he k ■ 
In'foi’e hateliiii'^. 

All the Avhite e,i;'»'s hatched. Of the sixty-three e^'cs with 
or fra<‘tional reil rin,Lts Avheti eolleeled, eijiht, about \'S iiereeiit. lai.' 
to liateli. Of tifteeii eggs showing the black spots Avhen colli'* '' 
six, (it) 2 -A pena'nt, failed to hatch. These records seem to indwe 
that the ('ggs are killed later on in tlioir development — at a ])eriiid v- : 
tli(' embryo re(|uires the most oxygen. Of (he fifteen dead egu^ 
fully devel(i])e<.l embryo, recorded as ‘‘larva," was visible through 
chorion in eight. Tlie embryo may have been as fully dcveio])c ; 
the other eggs but on account of tlie residue of the spray or the ojia* 
of the chorion co\ild not be scon. 

Lime-sulphur Wash (30'’ B.) 1-30 and Lead Arsenate 4-100. ' 

the adtlitiou of the usual streiigtii (4 pounds in 100 gallons} 01 ; 
arsenate be elTective in preventing tlie eggs from hatching? To ' 
tain data on this question a third lot of twenty-three eggs were ire;i* 
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( i; liatc'lu'd. the litiA'a* all ^iir\ i\ 1111^. Takliin i«ir iiranti <1 

• the' !<ev(‘ii failing to halcl) wrrr kil!r<l 1 >\ i’Kc ( ivai inrin vul; \\r 
, . ival ainoiHitf'd to adout TU pffrrnl . iiiirii/alnn: the niiiiii \ m; -pi.ix- 
witli linH’-sulplnir and Inad ar-fiiaic id poAriit h:((<’!iina «'! I'lic 
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Calcium PoIysuIpMdes fs percent Solution;. Hk- liiiK-.'Ulj.iinr 
'j''. i in the previous experiments was ijndoui>tt’d!\ . tn H>im fXtni., 
C''- cause of the death of the embryo. In order to tiiitain M.nir data 
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on tlie i)Ossil)ic cfTcct of the i^tronj^er, more accurately known, ?o]i 
tw(‘iit y-ci^!;lit c^gs were treated with a o percent solution of eah 
polysniphides. d'his slreiigtli is efuii valent to a lime-rfulphur dili 
of aljont oii(‘ t<j eight, more or less, depending upon many fac 
Of the t wi nty-eight (‘ggs treated, eight liatehed. The twenty fa 
t<i hatch included prohahly some natural mortality. In all r<- 
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PATCH: WmOLI.Y APIUn 


, -liis kiml it should he remondHTril that tlic nuinhrr <*1 riiiis h.ati'liiil 
of mucli greater iinportanee than the luuiihcr failing to hati!;, 
W all these results, then, it is evidnut that lime-sul|thin‘, t-vm too ^t iung 
;< :• use oil foliage and fruit is, at best, an imorrtain oviihdn, ii> i iircti\<'' 
of doubtful value eeoiiomieally. 


WOOLLY APHID MIGRATION FROM ELM TO MOUNTAIN 
ASH‘ 

Schizoncura lanigcni ((tnun'icninf'^ 

Ity I'Idiih M. r\ii ii 

In the vicinity of Orono, the woolly aphid <il’ ihc :tp[)lr. Srhtrotn ara 
la-ogcm, was abundant during the lat<' suniiufr and anhiniii of 1!>II 
upon water shoots of certain app](‘ t rof‘>; and ipmii trunk and liraiu'ljos 
of native mountain ash, J^iirus iSarhus) nN/rrn'fitni: nilti\'ati‘<| orna- 
mental species of mountain ash, J^ijnts silcfu and others: and 
native and cultivated sja'cies of hawtluirn, Sunn- "f 

rach of these trees were locati'd with tim vieu of ,-tndyiiig tin- o\t-r- 
wiiitering forms of this a{)hid, sonic (»i which, accortliiig to all ]Mib- 
!id:('d accounts, migrate up from tin- liasc of the tree in the 'pring to 
'(■jider and susceptible ])lac(‘s on tlie bai'k wiiere they (--i.-ibii'h bark 
ding eolonii's. No such occurreiKa*, liow(‘V(-r, look place hi-ie the 
'|uiug of 1912. The identical trees wliicli were heavily iiile>leil ^\ilh 
wmiiHv aphid last fall were free from inleslation this .'jaiug until late 
it: June and then the infestation did not ernne Inmi root aphiils. 
niictlier laniijera ever (jverwintcTs on the apple in thi> clitnate one 
'• ■i'On's olxseiA’ations are of course insidhcient to aseeil.-dn. 1 had 
i ' 'etofore takmi it f<ir granted that if voutd ihi so ami ihi^ point ha-' 
no> l)e('ii previously investigated in this loeality. ) f''^tiino)i\ a^ to 
b.;- hal)it is desirable from other northern states and i sh;d) plan to 
bmie observations here for sona* years (o eorne. It should he 
'^.ted that these notes concern the trunk, braimltes and water diool - 
no roots being examined. If, liowi-ver, ro(»i ioriii'- w<'re pre.'- 
'u tliey and their progeny certainly rernaitu-d burled thi' .-'piitig. 

'i ' ly observations of selected trees were made. It seem- not inpnob- 
■■ that the hard packed eondition of the clay H)il in ihi> iininedimc 
d uity may be partly resj.onsiUe for this cireunmtance. Ida- tall 
rants of this eolonv were mature and taking flight Septonihr-r 
2:h 

dper.^ from the Maine Agrioulinnil K.vpf-rinmtiT llaiunmlusfy N.>. .V-h 
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tli(‘ kindiK'Ss of '<'Vonii ^oiithcni (‘lltuInol()^i;i^t^; elm 
CMirl ill (•oiisi<ler:il)!e uliuiidaiiee with witij^od fui'iiis ready fur rnim';!.:,. 
was seei)re<l in May. Tiie>e ini^raiils as jiroviously explained iScii . 
\uL dli, pp. d(l wen* uvei' apple seedlin<i:s finaadiouse-nr,, 

lor tin* purj>nse, the sia^ds havinjz; been planted in De(*eml)er 111] I 
January ll)l2. A few veiy sui'oessful cohuiies of woolly apliitU v,.;. 
thus <'>tahlislHM| on ajiph* seeillinj^s hy I lie ])n)^'eny of the (‘hn nii»:r;o,’' 
(In' earliest of whieh was oih' started hy ini^^rants receive<l Ma'. Ij 
wliieh is still ilourisliiri*]:;, ('veii in indoor eonditions, at tiie tinn- r:.,- 
])ap{‘r ^*)es to ))r(‘ss. 

Mneoura^ial hy t la; snet'essfiil indoor tests/ outdoor tests under in--!' 
fa\'orahle eonditions w(‘n‘ made -when tlie wing(‘d forms ap])ea!v<i A 
this vicinity. 

\\diter shoots had he(‘n allowed to jj^niw about the base of a mouiu.iii; 

asli, riints sp. on the eaminis and up to June 21 this tree and tlu* 

W'ere fre(' from woolly colonies. As tln^ mi<»Taiits are miieli more 
about sundown than (airlicr in the day, I jilaccd several huiidrni i i::. 
ini^ranls at the l)a.-^e of the wati'r shonots, about 7 p. m. on June - 1 . 
Thi'y movi'd about a littl<\ most of them cree])in" to the ventral 
of a leaf and remaining- there: ami during the ni^ht produein.u; nymni.' 
which souj>'lit the hail axils of tln‘ waler slioots so that liy the aft! i- 
nooii of JiiiM' 22 tlie tiny inunphs had ahaanly fed enoui^h and si'civn : 
enou^li white wax to j^ivi' tin' ty])ical “woolly*’ ajipearance In li^- 
eohmit's. 'These and llieir jirotiimy thrived on the mountain a'!= 
a perfectly normal way fnr tlu^ woolly ajihid of the ap])le. 

Similar sm‘cessful n'sults were obtained by eveninji; “pianiiisa- 
of (‘Im migrants upon uninfested water slioots of ajiph' on June 21, 

l\v tliis time tlu' elm (uirl migrants were settling; of tlieir own ai-i "''’- 
on leavt's of both mountain ash ami apple and hy June 28 etilonit - 

‘ .V V('ry jH'rccnt of tin' indoor attempt.'^ to p<tal>lish colonics npin: : ' 
scciUin^s, hodi with the material tVorn the south and with Maine collo'tioii' 
nnsucees-sfid. 'I'he reasons for llu' failure'; 1 do not know. Tlie si-edliusi' ’ 
grown frtiiu .so(>ds n'nio\'ed from ap}iles on the Maiiu' market and it is |)os>ii>l' 
many of thesi' plants were varieties not .su.<ee|>tib|e to attack, d’hougl) healtir. 
.seedlings w(‘re rather a scruhhy lot. havit g received no fertilizi'r on the t!u"!;. 
‘'negleeted orchards suiTc'r worst frmu attacks of woolly aplikls." I'he lat' ! 
door e.xperiinents showed that the most vigorously growing water shout' ei ■ 
and inounlain ash were most readily aecejited. which would indicaO' i: 

the seedlings haii beiui forei'd as they are m the nursery they might ha\'e Iwi-n i • 
bait, I think, loo, that freshly moult e^l migrants are often too rcstle.'S and a ' 
lively impelled to flight and dispersal to takekiiully to conrinement. \Mialev • 
trouble. 1 liave often liad cause to recall Riley’s remark on this species. - " I ; 
much greater ditheully in fully tracing the iife-lii'tory of one «)f these small ! 
than might he supposed, They languish in continement and ill hear haiidliiw 
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I. M t It II I/s . Ciiir Ml'lcl. nllr <i|ii'tH'i| !■ 
-Ilou' l}i(' rind llii‘ (Hir ;il iIh intriri 



2. Xy7ii}j})s n)' rhf* W oolly Apliid, I'l'-ifi" 

{/iiitf-rii /irm), oTi nHiiiiilaiii a.'ii, P;ft'</s i/m/nninn - -ilji- initii'O 
ate l)rog(‘ny of tuifiiant' from elm leal I’url, Phriro;:i;)pli<<l 
Oroiio, June 2n, 1912. 
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:: :nplis of woolly aphid wciv ra^ly found on l.oih lh,M Munnirr 
; That thtve wore the iiroaniy of I’lic t im jouf imunini- ihorr 

(‘vidcnoo (iiough. (Jim iialivt' iimuuiuui a^li, ./'.m ..o.,- 

uu! serve for an illustration. 'I'lir nudn tiuuk of ilu> iiv<’ \\;o .i.-ui 
;;. ;ir!y to tlie ^••ruiind, hut twohm \ iiioiouv <li<K)ts hail -lown up lur.iv. 
aiiitt aljoiit five feij each. ( )ii <luiio 2S 1 li!> riiiuiiitain adi had ahiaU 
].'(! woolly masst's of nymphs ^fouptd (ui ihr v!,.,u at ilic l. ai ;i\iP. 
Tucm- nymphs raniied from very tiny nur> Im hall l^iouh iio,,-:.. !;nno 
id'iui matui(‘ :it that date. One Midi uonlly luii^. rmii.-uiird I, 'a 
a.Jix'iduals of variotis sizes. Sia- plalo in. h'.:un 2, i ij, 
\'entral surtaees of the leave.'' ot (hi" mmiuiaiu a'h Wile -ia! i<Ui' d 
ai.ui)' elm leaf migrant- pi'odueiiu:' t in iv i heir .a u\ luoh- 'sv iurh 

nuuid he "eein with the hand leii'. In ho aimua ii? inn iho ' 

■a the stem. ( 'olleet ions of the'c nmiraut' lien -I ai i < uk J wif,. iiia<i< 

.' follows; —July 2. SS migrants: ,lul\ JM mi-iant m .h;!-, ir.’ 
neuraiits; July S, dl iiii^ranls: .Iniy !h ^n nueiant-: Jii^; jo ;;;; nj.. 
■ji'aiits; July 11. IJ miui'atils; July 1 2. J nii'ja'aiit - , (ini'. Ii\ mu :ui|j- 
■ iJuals were eolleePal. dead one- iieini: lu ii'lnd olf and : -j, J ui 
‘i.o rouiits. Miei-n.-'eiipie examinai ion '•houid tlniii in ho ii!i-n':r;tl 
anil winded forms (•olle<‘t(ai in (.im loai ciii'h. J'un laruo olm in<^ 
a. iih leaves well stoc'ked with ihi- "pocios 'i<iod ahout ;i mil iiei.iie. 

t orreiated with the aj))M'araiice oj fhe .--tem ooionit ' nf urmipe 
ni'hides on mountain ash f l^ijrns -p. i and water -Imn?' <ii .pipi* a jm-h ' 
aoi'n defiuit<'ly aseertained to he the pr<iuen\ of olm hai ini'jiau'', 
''vre woolly liark f(a*(lin<>- eoionie" <in the trunks and hrarn'in ' ni ih-- 
' hm I (fffus a/Nfnauui. The"!' were mo'lly alaajl |ii imiiu: wnunil'- 
"!■ pi‘oteet(al under the hark, thi- latter eotonie' often tio; \ I'thlo i \ri pi 
'■a 'ealin^' l)a(dv tin' h'ark. That ihe'-e hark eohmii - on tla- ' lin an 
a-'o the jiroireny of elm leaf mi<rrant- I have im (iiuilii; hte .i- li.o 
'■nioi -point of interest tliis year was conlc'n'i! in w.-itohinii lii* < jm 
;*':'i-a])ple situation no real atti'injit was made to lioI at dm cim loai- 
' Ml hark sitnalion hy eateliin^ the hiu'k coliuiie.' m l he pmco'.' nt mak- 
Jdlis sliouhi not he I'specially dillmnil to do and is li.'ied aiiionu 
'-e jtlaiis for lOld. In this eonia'ctioii it '•houhi he rememhend th.-n 
hJt-y'.s elassie work on this sjieeii'- iii^e' a eonliminns eyc|o joi i I.o 
‘Mil in which lu' states of the hen/// yrntrafiofi iproiieny o! the wmu' '1 
-'deration de^'elojiiiig in the h'avi'st: “ddiey are. }]owi'\ar. .'li';*- i" 

^ -Jtin tiiem.s(dves on tin* tendi'i' hark of twin's alono. ami ma-. ho 

• Mid nearly fully-jirowm then' I'xposed tfi view and envelopop iu d o 
'■'Mto eottony matter, which hrushc'S off at the slipdito.'i tourji. 

''Miat influences the deslitiatioii of tia,- elm-leal ini''rant' and '.‘.i:a? 

'■ rniines their choice of the summer mod plant lor tlmir jirnuonx' n 

• ■ known, Tiiat tliey readily aceept elm hark under some .••.iphi ; a-s 
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KilcyV toslifios. I'hut they inigrtiTe to water shoots of ap; 

to mountain :ish ll^fjrus sjK'cies) and to hawthorns ((’niitKjm specj. 
tlnTe prodticing progeny known as tlie woolly aphirl of the ap])!' 
iiave had definite and repeated proof. 

The woolly ctjlonies (mostly hidden under rough bark) are . 
s<nis<jn mon- abiiinlanl u])on the elm than upon the apple in this vir;, 
ii\', eomparatively f(*w of the apples being colonized^ the moun!,; 
ash Ix'ing Inae eonspicuously a favorite summer host hir Srhlzmit 
lanujiCd {a/ticricafKt). 

A bulletin of the Maine Agricadtural Kx)K‘rimeat Station (Nde ‘Jo:, 
now in press treats of eerlain ])hases of this problem not touched ui» , 
ill the presiMit iiajier. 

An especial study of tlio antennal variation of this spc'eies is und'-;- 
wa\', It being purjmsed to tabulate at haist 1000 antenme, with canir!.: 
lucida sketches of llie more significant Avarialions. Tlie two extrem- • 
of th(‘ variabk' serii^.s show a difTeretice wide enough to “s(‘parav 
lanigeni from a7ftcrLcafin on good antennal characters.’’ However, 
large series renders a separation on tliis basis imjiossible. 
the discussion of tliis imj)ortant i)oint is jtostponed until the re(iubi'’ 
data are tabulatcal, it may be of interest in this connection to st.i^ 
tliat a single coileetion of elm leaf migrants made at Orono sliow ;i 
range of from 19 to 32 annular sensoria on antennal joint 111, 4 tu 
on IV. 2 to 10 on Ad 0 to 2 on Ad. 


White Grubs [Luvliuo^Urnu siwies), 'L’Ihx' (Mnnmou pests were exci's^iV' 
iibundiiiit the ]):i.st suimnor, nt least in Albany, {'ohinibia and Ueasselat r eouiK: 
N. V., tlu’V being .sn v(aT numerous in inituy fields as to destroy practieally 
the grass roots .so that large {)atches were badly ]>ulled by the horse rake. Str.:. 
b(Try IhhIs and corn were also seriously afTerted, especially when ]>lanted on 
The greate.'^t tlainagf' was I'ontiiiod to old socalings or meadows and usually to nuh' 
portions of tlu^ lic'lds. '1'lu‘se grubs were probtdjly a little over a year old and m 
Ik' those of f^dchfitisU Tfin fusca Froh., siru'e this was one of the s])ceies abtiitd; 
in May and JtitU' Ibll. In addition to these two, L. Sm., L. hirlirula Kn- 

and L liirsHtd Knoch were observc'd in abundatice last year. Several specii- 
June bt'ctle.' wt're numerous last spring so that a continuance of the above !i<' 
dei>redations. [irobaldy on a more limited scale, may be exi>eoted in IbKh 

E. r, iKLi 
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S JIARA SCIOPHILA LARViE CONGREGATING IN CHAINS 

By J. S. Houseii, D< iMiihmul of Ehioinolog^^j, <Jh-o .I'?/ 1- • 

SuUioji, li'fWsf. r, (fluo 

Aliout the middle of July of the piVM‘iii y,\\v ilu‘iv r.-itmi, ,! 
ihis department by Afr. IT uf the ( ‘Irvrlaud ( iiv D.-p.in- 

ii.riu of Forestry,, a serious nuibrc;ik of th'u iti-cct, oriMiiTin*; ■•u ;i 
.oMi ifi Shaker Heights, ( 'K'veland. Olun. Tlic uriit r \v:i- ilcCiil.’il 
!<■ iiivestigate the trouble and found iliat tin' iii>eris ha,! prfx-ui 
'-r two or three weeks. During ihis inti'rval, ou aec-Mimt of iln-ir 
ivpiiisive appearanee tlic'y had luaui eausing ihi' inhahiianiv of ih,. 
place a great deal of discomfort. 

{ Avastold by one member of (1 k“ hotisiFold a^ wrll .a< by ilu- gaidnii i , 
!hat the larva', esp(‘cially in tla* lairly innrningN. Ii.mI lAbibiicd 
utidency common with some memlior^ of tins faniil}', niaii'h in 
-iiains about tlie lawn, on the driva-s, along ihr fnuiidation di ihr 
iion.^e and in similar places, but 1 wa> unfortunalc in arriving iu.'l. 
-liter the gardmier luid comjdeted hi." m^lomary mdiiiing rniiiiib of 
i'diiring ga.soline upon the itisec'ts and limeo 1 did imi sec ihcni in 
motion. The columns, liowever, w('n‘ saiil lo havr vai'icd in .'i/c finin 
a iialf inch in width and two or thna' indio long, to tbo^o four mein'" 
ui width and two or three feet long. 

Sometiiing of the magnitude of the scourge may he gamed from 1 be 
cc’t that a1)OUt a hundred gallons of gasoline had liem used for killing 
die insects and that the putrid decaying mas."e> of ilieir hodic' were 
O' ho ,seon in sheltered crannies everywhere, (hough in greater (inan- 
ity along the walks of the house, at tlie bases fd trees, along the "idc" 
"1 the walks, etc. On a number of places in the l.-iwn, gra^^.s bad beiai 
i'iiled by the gasoline over areas of several .sriuan! feet. 

At the time of my visit the numixu’s of the larva; were decreasing. 
t'Ul the flies were still abundant on the lawn and in I he bordea'ing wi>(m 1>. 
d collection was taken from botli ])]aees, as was al.'O one ot l.arva- 
C 'l ])up2e from the decaying mould of the wood.". Wiilun a "bort 
' 'ac adults emerged from tlie latter, and >peeimeii.' of ;dl thre-- lot' 
■' fe .sent to Dr. 0. Joliannsen, to whoin 1 am indebted for tb* 
'■ ''-rmination of the species. The in>eet> developed imi only in lia- 
"ds, but in the lawn proper as wt.dl, lor both larva* and juipie weri' 

■ md in the turf. A.*? far as 1 wuis able to determine, ibe "cornge 
'■ confined to the one lawn <,d about an acre and a ball in eMrjit. 






\VA.SHBI'1{N; MlNM.s. M \ I l.Vl !: \1“ 


Ji'l 

, . - Knnakt* no dilTfi'cncc' :is jr^iirdv thcif i‘liiririh'\ . !'!;( m h m u^, ,j 

, ..idinary wire nioscjnito screen ;tii<i tli;n :tii<l ih,- .in.-iil atn.iuii! ,.f 
.• ..:>er requirf'd nunh* (‘mcIi trap roM ii- He. ini’ ni.ihaial, Ma.I. ni 
liUUilHTs the eo>t woui<l he \a ry inueh tev>, V -kilhnl ran,, nl- r 
easily eoiistniet lliis a]i])aratn' in iwn nr iln-,,. 1^1111- I't,, 

j.n, r oval i)art (r) sca've.- a> a rei’eptacle whirh the Hi,- miri ihinn-h 
ii])eniii^ in the top of the iniiiille ])nni,ni h mafie ,.| vn, ,11 
;,::iie(l lik(^ the roof of a htnixa rnder ihi- i- the (ri'e ’i.'nard e 
.n<'ti wliieh rest two (in halt ]iait<. I lie >]eire lietw, ,•11 th,' l‘.■!n i>t,,i;d 
' 0 the niid<ll(‘ ])<irlion is ahout ('iicdialf iiieh, ;iiid hetur, n ilo, and 
a, i.ail Jems tlirou^'h which flies enter ahnin iin< -io,in h nf mi 


The record nia(h‘ liy mie nf tlie-f' trap^ in leet a- inhnu^ 

Ih-ar ni' , linin'^ hall nti im . t \m 1 d i v • , ,;i)i i( 1 la. • 

Dairy Itai’ii, niic rlay, 1 700 flit -. 

IT-al' tif t tilling: hall, fi\ r (ia \ n ia,(HKI !iit- 
Same place, three (jay-. t'iOIKI Ihe- 
.'^aliic place, niic day. t'ioo iln - 
()li hack pttreh nl a dweilmu ii"' far tiem a -i.a.:- 
\vh<'r<' a few Ixii’n-- am ke|i! , on . d.i> ^7itO ili. - 
Same plaec. (iiic da\', 1 LD lOO tiie- 
Salae Jilace. ntie atxl a halt <la_\ Is. son Hi.-- 



Fiji. h. (.'[ 


e! tra]). 


’"'it: This is an extremely important fa(d<»r in the u.-e oi thi.' iiajp 
we fiml we have to f[uaiify to a eertttin exten! pre\it)ij- jeetnn- 
:d:iiions in this regard. Ordintirily. wt* believe iftto hr'. id ii.'o 
■. fretjuently renewed, is tlie best bait tor tlii" end other l!> *>opv 
iiiulcr certain coinlilions, this is not aitriiiiiva ie n imahi l"a 
‘ xample; We loaned one of these trtips to a diiiiiij; hall .a-o. me.ii 
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on tin* St.’itf Fair grounds this month to be used in the kitch. 
was found tfiat waste, stale meat tiirown into a box was more ;i 
tive \(> th<‘ ilins than bread and milk in the trap. This was (ui ■ 
by ])ntliiig ,-mall pieca'S of the stah* meat in the pans with tiif- 
and ]iiilk and the reeeptar-le of tlie tra]) was soon swarmin^i 
thousands *jf Hies. 

'J'lie flics, which gatfuT in the u])i)er ])art or receptacle, shcij 
kilted by iituiHTsing that part of the trap in hot water or pomini; 
ing water over it, or in atiy (jtluT way not injurious to the traji. 
dea<l flies may Im' (miptied out of the trap, the ])ait renewed an, 
tra)) res< t. 

W'e have bemi so ])Ieased with the success of this contrivanc 
we have )jro))ose<l for it tin' name whicli is used at the lu'ad tc 
artich'. 


ARTHROCNODAX OCCIDENTALIS N. SP. (DIPT * 


Pv !<:. P. Felt, Mhnny, X. 

The simill, yellowish species described below and easily separ. 
from other Americaii forms by the emarginate ventral |>lai(*. 
rearc'd July Id and 30, 1012, by 11. J. Quayle of the Divisitu 
Kntomology, University of California, Berkeley, from iarvte lur 
on red spiders, Tetranychus species. 

Male. bon|>:th 1 iiitn. Antennae a little longer than ihe body, thirklv h 
pule straw, yellowish h:isally; 14 segments, the fifth having the stems with :i ^ 
2 1-2 and 2 1-2 times their diameters. Palpi; the first segment short, irrcgnl'; 
second with a length over twice its width, the third 1-2 longer than the >(‘c<iii' 
fourth a little longer tiian the third, blender. Mesonotum fu.scous yellowbh 
tcllum and pobtscutcllnin yellowish. Abdomen pale yellowish, with a !' 
orange s|)ot ba.sally. Haltercs yellowisli transparent. Wings hyaline. e 
pale .'<traw. the <listal tarsal segments somewhat darker; claws .slender, evenly . 
the pulvilli as long a.s the claws. Genitalia fuscous yellowish, both dorsal ainl v 
I)late.s triangularly emarginate, each with the lobes sparsely setose apieally 
a 232S. 



.r.’l'J] 


CROSBY: BLACICBi'RRV 1.1 \V-\\l\] 1; 


THE EGG OF THE BLACKBERRY LEAF-MINER 

MiU'Uua rt(bi F«ih^ <J>Co(i<*n> >ir>t c-i t 

C. 1 { . CitosnY, A . ) . 

IV.if. C. 0. Houghton Iris recently pul)li>lu'.l ;ni t-xrrlinn 
!:,(• Blackberry Lcaf-inin(>r (Dik Agr. kx)*. Sia. Buli. .s;. 

A -Cites tliat he lias not observed tlie egg, 'I'he follnwiuii imir ii-, - 
.ui,d to help fill this break in utir iaiowlcdm' nl' tin- hfrdu-i-.rN 
:<• iii>ect. 

(iii Augast 2o, 190S. the writer visited ;i large fieM ot .i. u l.rrn.- ni 
:ipicy. N. Yk, which earlier in tlii' season Inni Ikaai r.atlirr -(‘Vrrri\ 
i!ir-!ed. The larvaj of the second brood wrrr just btaiinniiiu 

A careful examination of the under side of ihr h-avi"- .dnov. o 
i:ai the mines usually start near a ])roininent xrtn and lli.at at liim- 

■:i'r a .-mall round blister is ])resent. Tlu'sc bli>ier> an^ mIhuii .7A 

!L<]iamotcr, nearly round, low, greiai in color, and \\-,wr a -niooii! 
an'aCf. They are usually found (‘lo.-e to a proinincnt \riti and 
If often placed close togetlua'. The (‘gg itself is nrai'ly \i hilt‘. -rnooih. 
aiti'iicd and lies between the two layers of th(‘ leaf. Tlati- III. Im. i 
bnvs one of the blisters intact; the other has laan opmrd .atid tin- 
ait partly removed. The bli.stiTs are ratliiT iiK'onspirtiou- Imi alii i' 
ru' becomes used to looking for them can he easily detected without 
k aid of a ien.s. 

A'cordiug to the observations of Prof(‘--or Iluughton ihf t-iig- ai;- 
^reiailily inserted into the leaf from the ipiper >idt* ( knt. New-. ,\1X. 
>. 2l;j. 1908) 


Fail Army Worm {Laphygma frugiprr^ln Sin. .\hh.:. 'I In- mi-'-' ' v. «' 

"■ i.v abundant the latter part of Sepnanfxa’ aii<l I'arly Orttih.'f n, i.iv.ri- .e.u 
ci the vicinity of New York city and on tla* <'a'n‘rn I'xTcrmiy l-i cm 

were several complaint:? of .^orious injury to Inwri-. tln' [niiif- :if 

" ‘o he <0 seriously aifected that they werf' fearful it would !»<• d-:-' i., i ->• 
-dlars were reported very injurious to corn on hnn*/ i'i:tnd. lie- luv' . 
"ucterhtic of this speeio.s, vary greatly in ro!or:i! ion. '1 lu- 'lu’l.i- 
' ‘ ■ or Y’ork state or else, owing to iIm* titesK— of em- t< :; ■ i- ■ 

■' 'ty abundant, is gerierallv overlooked. 

1, 1' U' 
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APHID NOTES FROM CALIFORNIA 

J}y W . M, Uaviuson/ S. Han-nn of Kntomoto/j;/, S/in Jv^t, ('ol. 

'i'lic inlhiwiiijj; pjipfT r(‘p(H'ts several plaot-liee io>t heretofiu’c :■ ,■ 
ill ( 'alifoniia, of wliieli three sjaa-ies are new to sci(Micc. A few - , , . 
forms are also dealt with and ilhist rated. 

( I raht jifiis Hoisd. 

d'aken in the spriiiKof 1912 on f(Tiis in the j^rt'cnliouses of 
(hiiversity, ('ah, hv Mr. II. Morrisoti. 
riii/l(/ifthh'< rnirmi (rillette. 

S\n. ( 'niiflost pliinti tnhniusr I)a\'idson (Jour, lecon. 1‘ait. l)ee, lei: 

1 have iiot se('n the typ(‘s of Phfjllaplii'i cittrcnl but after comps' 

( lillct(e’.< drscription of this a])hid (('an. Isnt. .w.xvii p. 12d, 190d ;■ 

my de><'i'ipt ion and '•peeimen.s of (\ luhocKKr- I conclude tliat tie 
but one specie's. 

( 'ahtjihls h( Fitch (Fi^. 1, 2l. 

.\l;ii(' iieilc. P.ilc yrll(i\vi>)i-{ri’c{'n. il<‘;nh pi'oi dioraeje lolio 

a: (lir of I lie wiii^' hhc'k, .Viil eiiiiac reaching tieyoiid <-aud:i. >■.: 
:i|)M'rs <4‘ join(> U-C) and tin' iilaini'iil du.<ky, la'a^ith (if tlie joint> a.< f<)ll(iw>. i 
tibniciit, t). I, J. I.cfis y<4I(iuy femoral apiet's iirossii. !>ase and apex of tiliiai' a:.': ■■ 
lai'-i diNky. W’iti^v larj^o, ■'Uy.'iiia liy;hi y;ray with a larjit' j):dcr ei'iitral area. I- - 
third r>f stiy;iu:itir Vein oti-^olele, Si'Coiid fork of third diM-r)itial ^Ii‘^!llIy nearer - 
(list fork than to a[iex of winpe Sulieoua and di-eoidal'; stout, ilark In'own. A' ■; 
men narrtnver lha.ii thorax, shorter tlian the luxid atnl thorax rombined. eri* : 
yellow , with a doi'so-inedian blaek tran-verse l)ar on all tin* seinnent.s except ilc 
( ornielc' pal<-, almost a^ broad lone, situated on seiinit’nt 7 Pale lateral tut" ■ 
<i<‘eur on segments 2 b. Last si'yniicnt dusky ^rey, Peak very short, e-.' ' ' 
first eo\a-. stout and pale, the ti|) i)laek. Fnder sid(' of the thortix ttrey. Sen- ; 


as follows: III. IS 24: IV, t);\'. 1;VL 1. 

Meastirofnonis: Body, len";th 2. Demin Autenn.al joints \ 
width 1 . o Iniiii II 

^Vin<: ex|ians(' 7,70min III 

(\>rni(4es .OSiniu 

M 

HI. 


Cb iparous foiiiale. Pale )Tllnwish-f;recn, caudal half of abdomen with a e 
tiniic. Antoimac reachinjr to i'oniielos or beyond, blaek. joints 1, 2, basal ! 
both o and I paler. Kyes red, ia\cs pale, base of tibiae and tarsi blaek. t o: 
lonjier than broad, the mouth Haring. Dorsuin of hotly sometimes with iiiti' 
dusky markings, Abdoiiien oval, the last three segments forming a eonieal ad' 


'Published with the jx-rinksion of the Chief of the Bureau of Entoniologv. 



-r. ’l-^j 


U\\\\is<<>\: x,,i| , 


Buily, IMmiii 

“ wiilih 

C’ornu'lo.' hit mu 


I lu“ sexual lonns ooeur in N()\'o 
i;iklaiul, Cal. 


11 

1 ,;,. 

111 


u 

!•'! 


ii: 

\ I 

!'-l 

i Bin In 

I.oc.'dlt \ . 


I custtutcne iBu'ktmi (ki^s, M. li. 


AmIo mule. General cikdr I. iikui, I ao durk limi; 1 ,.^ 

•V up nf Ihe al)(l<)m(‘n. du<k\\ joim :: iljr Innsrcu im.i ihi.c umr. lni,n , 

• uNirMt. .^ensoria distrihnted a- tGllnW': juuu a. 'Jii; jniut i, V: ^ 

" a 1 . 'riioiaeie lubes and seutellimi lii'dwiiidi. i-t tm-duitsi -i/.-. 11:11 

d<‘('[)ly eiirv('(l socdiid tdik uf llnnl di><-uidal di^liih ni un r u. ih.- wm- . 
u> the first fork, Stij^ma li^ln bidwn. rfiitinl iidrii-.n iitdii. r 1 .-- i 


' a-i, 1 ibial ainees ami base <if hind 1 iliiac dn 
'.mi riiij: ^^ra(lual!y eaiidad, eaeb '■eiimcn! v 
:.'i-i';d s{H>ts. (’ornieles dusky, ahmei 
■^.I'bular. dusky, .shdrt(a' tlnm llic 
h-aueeii fil'sl and second ro\ac. 

)h .'Inurements; Ibwly, lentrili 1 ddinin 
“ width ..'(bmiii 
Winji (‘.x])anse 4 S'Tintti 
Corniekvs .Oiinmi 


Is y. A hd dll I ('ll tiai Ti iw cf t hall 1 1 ||. 1 [|. ,i , \ 
ill] a liicdiaii tJVal di!-l,\ a 1 ca :ui ' 1 d 'l - i-. '■ 

twici' :in Imdl: ;i- bread C.iii.i., 

lii'ak I'.'d'-. Up l>ia('K. |■|■. 1 l•tlala nduv. 


.'int(‘inial jdini 'I no I 

!1 n.>,-( 

II! n.'l 

l\ 1I-; ' 

\i ij" 

ill, i“i 


* ’viparous female, ( Jeiieral coldr kllldii yiliou, l-.Vd'- dat i, 1 1 >1 And !i!; :■ 
!"■ quite roaeliing to eoi-jiicles, pale, with the aU i''ii!aUdn- and tii iIik-iiI d ;1.' 
,"Ud 3 lonjrest. twie(‘ as ionj^ ns the (ilainciit dr a> joini ■>. I'xids' '-lal. ' iicu:..' 
A ''(-ridrly to tlie eornieies, be.^ei with many leiut dr-licatc qniit- 
''UUK'nis 1 -N each with two oval, t ran.nvei'ne du'k> ari a' dn tin- di.i'-iirn ( - 

> twice as Ion a.s broa<l. Cauda bluntly rouiidd.!. d)"ti he^' pale, t im; in.i 
■ i ad a])iees dtisky. 


sh'anuroment.s; Body, lenjrtli 2. Ilium 
‘‘ width il'unm 
Cornicles .I2mm 


Antennal jdint' 


III 

IV 

\ 

VI 

(11. 


117] 

I i.'.t I 

1! 1 

pm 

!!:.■ 

id. 


I'he sexual forms arc foitnd un C.'he.-tnut in early Xuvetnber. imc:,!- 
j': -San Jose, Cal. 

' era phis betuhe Kiih. (Fig. 0 .; 
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( )vj](;ir(»u- iVtiijilc. Sliiiliily u'oolly, body ^piridle-.shapf.xi, broads*:'! ut tl,. 
iilxloiftiiiai H‘i£tiii-nt. IJcad and <l(irsiirn nf tho {mitborax f?reyi-sh'bro\\ n. 
n-d. Antrtiiiif tinirtly dii^ky, n-a'diin^ lo tlio biw- of fhc rornioles, on smal! : 
tub< rcl«>. joint d (iic loij><r>t ant] in ord<.T aftnr that 1, o, b, the filajiioiii. 1 
Ho.'t of thorax and abdoun-n >:rc<'ni.sh-yr‘ljt)W or yellowbh-browij, incso- arnl 
thorax atifi tii>t fivn abd(Hjiinal with lateral black s[><)t.' and traii>vi‘r-. 

ftf black or Inouii spots on the dorsiini. (’ornichs black, sli|ihtly lonj^er than 1 
their a|iicc' difilitly eiilartied. Cauda njiinded, cnneolorous \vith the body. v. 
tnaitinial fringe (»f hair.-, Idoiit of head bears four short hairs. jrrco:. 

urex t'li tinjic, tar.'i and tibial apices blar-k. beak [)ale, roaeliiaf^ sectuid coxae 
.Mc,'i-iirenn ni Hod>', Icneijj ;y ,"i0 niui Antennal jfjint.s I 
widlli 1 2\ nnn II 

t ornicles , 107jnrn III 

Cauda .(iNTuini 

VI 

fib 

Male, Not taken. 

The sexual fcitiale is nbvHulant ou cultivated Birch in Xovciui 
Loi-alily, Oakland, (ML 

Jlavd s|). nnv. (Fifus, fj, 7). 

\lat(.' viviparous fcuiale. Pale yclhrw, ( ovt'rod with greyish-white woolly sen-. ; 
Antennae otu'Aifth lotijier than the body, mounted on frontal tubereles; joint 1 ; 
joint in haigtli and half a.s wide ajrain; joint 3 imieh the long(‘st, almost 
4 and d coniiuncd ; jt>int ,') a lit ik' slairtcr than 4 and twice as long as 0; the filai 
four-sevenrhs as long as joint ti, First two joints eiirirt'k'd with a broken blai-L 
at about half their kaigths. Ai't iculations of (Uher joints black. Sensoria distnl' 
a.s follow.s; - joint d, ;> 7, oyril, transviTse sensoria on it.s proximal fiftli; joint 
apical sensorium: join! ti, 1 large apical sfaisr.rium and 3 smaller ones. Head 
ocelli pale yellow . I'lvesdai'k led. Ihothmaxjralewitli two ]jarallc4 longitudinal 
stripes, one on eitlu'r side of the doi'so-inediaii area, Tlioracic lobes and scuti- 
pale brown, the latter w ith .a Idack jiosterior border. W ings of inttiiinu size, si; 
narrow, extiaaled, pale griy; veins narrow, Itrown; .sub-eosta pale gnw. 
long. thin, pale X’ellow; 1ibia(‘ dark lu'own at the base ami apex; tarsi dark be 
-UHlonu'n long and narrow , with three pairs of tultoreles on it.s anterior half, on*' 
on each of the H'gaients 'J 4 inclusive. These tubercles are dark brown, war!- 
tlireeU'd laiero-eaudad, ( 'oniii'les dark biow ii, ;us brotul at tlic base as Jong, siu: 
on a .•■enii<'in*uiai' lu’ownbh area. S(‘V('nth si'giueiit with a pair of smaller 
lateral tuberek'.s. PosU'iior margin of segment S with a brown eross-1 
b'amla sliort, pale, gIol>ular. Ccaieral color of the abdonum light x'eilow. ! 
pale, tip lirown, I'xtending a littk' beyond the first coxae. Tower side of bod> 
yellow, 

M(‘a>urements; Body, length 3,33min Antennal joint.s I 
width 1 . ISmin II 

Wing expan.se 8.ti4nnn III 

Cornicles .07min IV 

\T 

fib 
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! jKi of alutc foiiifllo, I :il(' wiiii no wunlly M’t’irt inn Antrnnnl -iniini i- 

;ni(i tiirsi bl:i<‘k. ]b*st of luniy pnln v> llnu uii!, liu' .Ampimn ni nlHlnhmnd 
•y . spot:< arranged a< tun iiie<ijan ,,,, ^ 

•■; 7. two median dorsal nti s<'gineiil (i urn wlnrh n< rur the cnnin'li- 1 !.,■ r i,l n-k 
- - are lubereulatc and Ix'ar eapitatn liait s. 

This species is not uiuanuinoii on tin* iindrr >iih‘ of ih,- lc:i\( - iti' 
.!/-.ns rhottibifoUa Nutt. I have never se('ti ilie npteroiiv initiah' tu,r 
. sexual forms. Habitat : Santa (darn ( 'n.. ( 'al. Spring aiel Siiitiiii.T. 
.1 cardui I;. 

( (donieson the young growth of several t liist !e> t hrotighoin oiniiner. 
Ilai'itat ; Sail Jose, Cal. 
lo'T’.s (tiripUcia L. (Figs. S. 9). 

Apterous Head, thorneie Inins and -rtiicHiiin hla. k. I’l.-i I'l.nv!: 

l.\.- dark red. Annteiiae blaek. rearliing tu the cotnirli-. tim'd jumt tlir l-.i,,.-, -i- 
•.i::iiient next, then fourth, fifth, sixth, first and H-entid in nrdiT. nii,, i. h - 

eii:dl. black. Lateral tuben-hs ahsmit, Legs hoiwn, hiinl pair dai k* r Al-d-ain ii 
; T yellow, w ith S l>rowii <lors;il traiisveise liars, whii h aif nfii-n lunki-n np min ^p..i- 
I ..rniek's short, blank, iiicrassate, not half a> long as the hind laio ( auila hhe k. 
■ .pi'i'ing to a blunt tipex, half a.- long again ;tr the '(irnieic- ( IcihImI -l•L:!lll■nt 1.. Inw 
:e;Ti large, blank, rounded. Coxae, under side nf head and llima\ and ii'nii.il 
-iinieiit black. Lest of lower surface yellow. Ifeak tiaii.-iiao iit. lO tip Piai k, 
i-.eiiiiig second coxae. Sensoria on antrainal 111 l,s 'Jl; )\' 7 '.t; \ *• v, \'i 
-I Kill, placed irregularly on th(‘ iiiueh .HTraled antennae, 


M. isureinents; Ho<ly, length l.OSnnn .Antermal joint.- 

1 

ti.d 

width . itinirn 

11 

I !.■>() 

('ornicles .OTSniin 

111 

;;(iu 

(,'anda .Ostiniiri 

1\ 

t.'d 


\ 

IM 


M 

[J! 


111. 

•ja: 

Oviparous female. Entirtdy pale greenish-yellow, ’with 

a thill white p< 

:WMierV 


■''''•ring. ICyes red. .Antennae scveiejoiiiteil. ahmii oiie-tliinl (he angMi i.t the 
i" 'A'. ])ale greeuish-yellow; llir* relat ive size of iliC' joint- a^ follow • ; joint 111 |onge-i ; 
'T- filament or sexamth joint a little shorter with I\': \ aii<i \ 1 -nli-e'joal. Leg- 


to: • gi'eeni.sh-yolloxv, coxae brown, ('ornieles pale liroun, almo-t a- lung .i- tie- 
• ! tarsi. Cauda shaped as in the male, pale brown, slightly exceedirig the r.itiii- 


in length. 
I'l'own. 

An;d segment brown. Leak not fjUiTe rea 

ehirig -eenj; 

d - M\ !. . ii ■ 

-ureinents; 

Body, length l.oTjiini .AnteMiin! joint - 

! 

'rli 


width .77iiiJii 

II 

nt.; 


Cornicles 1 .07mni 

HI 

17A 


Cuu<lu l.liOmm 

IV 

lisp 



\ 

Up.'; 



\ 1 

(|s> 



III. 



iiterous vh-iparotis fenaale. Fale green, sliglitly pulvemleiii, liody na.;-’ 'h:!:: 
as long a.s wide. Atitennae dusky, a little over our-third 'he Is-d;- m I' t.g ii. 
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joint 111 Jihniriit n<‘Xt, 1 hen joint I\' and \' <iil)-<-f|iiai. tlir-n \ K I ; 

f>-{£' <-nliri'l\' du'ky Lruw ti. ('ortiiflas groori, .'lifilitiy irura.'.'ati', .*nial!, barely r • 
itie till' for«‘ tat'd in lenytli. Caiida (iii>ky, a litlln lotijier tliaii iliecwi; 

wide-t at the bao*. t:)|.eriii^ yetitlv to a bluiit apex. Kves dark n-ii. Beak; 
very .'lioi'b n-aeliinir ttiidway l)elween fir<t and seeond coxae. Coxae very ilarl, 
Mea>fii'etnet!l>: liody, lenfitii 1 Antennal joint.s 1 


widtb ,s:hiiin 

II 

'onijcliK llTnim 

III 

'auda ,2’Ji)iiiiu 

IV 


A 


VI 


fib 


Occurs oti the Upper side of the leaves of tnuniif 

tli(' sexiint lortiis a|)j)e;irinj»' in August. Habitat ; San Josty Oul. 

A phis K(dic infill 'Thos. 

Abundatil on Willows thron<!;}ioul the summer. Preyed on by tie' 
larva of a Lrnoipis ( .Vgromyzidatp. Habitat ; San Jose. ('ai. 

A phis fnaiilis Pitch. 

Ooloni/,int»: (‘oni (Zen nidiis). Habitat; San Jose, Cal. 

A mphorophora l(tljisij)liofi s}). nov. (Fi^s. 10 H3.) 

.Male ^'i^•|pai•ous bniiale, Ci(“iU‘ral color dark olive f^r(‘<‘n. Ile.ad, prothu: 
tlnnaeic xMitellinn, frontal tnhereh'S, lirsf two joints of tlu> antennae, corii;' : ' 

and eanda black, be^s yellowish-brown; distal half of the banora. distal tliii-i "f 
the ( ibiae ;nid t lie t:ir>i ilarkei', iyNO's dark erimson lakta .Vritjainae on fnnital i ii!" ; • 
el(‘s, w liicli bear hairs on I heir imu'r anodes, lialf as long again as the ])ody armed i'- 
many hairs; thini joint the loiigi'si, joints 4 and tli(' (iianierd sub-eqiiaL joints (ta’si 
1 sub-e(pia!, joint .'i a little sliorter than joint 4. Sensoria distrilnitt'd .as follow- : 
joint e, 1:4-17 im thf' exterioi' margin in an iiregnlar row: joint 5, 1 apieal; j<dni '■ 1 
large am! d small, all ajiical, (leiiei-al (‘olor of antennae yidlowi; h-brown. LaO" 
(ulu'iele.s small, Ix'aring a hair. \\ ings of im'dium size, wins Itrown, stigma ainb' ■■ 
eolore<l, .'.■eeond fork of thii'd diseoidal dose to the wing apex. Abdomen oval. >■ - 
lowish-greeii or dark olive, w ith a l:u'g(‘ snb-(niadrat(' black s[)ot on the dorsum ab ■ ■ 
the e<irnide> and a lilaek cro.ss-band on tin' segment Ixdow the eornieles and hi 
lateral spots. Coniides long, very lumdi dilated for half their length, ('.e.: 
ensitonii, al)oiit one-third the length of tlie eoiniele.s. 1 ndcr side of tlie body 
b('ak oUv(' gre<'n; t ip of l>eak and sterna lilaek, Beak reaches second eoxco. ( ■>'. 
dusky. 

Measurements; Ihidy, lengtli 'J.o4mjn .Antennal joints I 


width l.lTinm 

II 

Wing expanse S. 75mm 

III 

(kmiides .(omm x .157nuii 

IV 

Cauda lOtnm 

\' 


VI 


fil. 


.Apterous viviparous bmiale. CicMUTal <?olor of tlie body light olive green. 1 
dark nxi. .\ntennal art ieulat ions, prothor;t\, cauda, and a large quadrate sp"' 
the dorsum of the abdoimai dusky to black, Coniides black. .Antennae on 1: - 
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I;il tub(‘rc|<*>. iotj^rr thud tin' IkmIv wuh the ieL(r;\.- 

,v to bl.'ick. ('()niir!('» ;iini cauih a- in : 

k. rcachidK to s(‘f'oiul cnvai', 

r-iirciiii.’nt>:- iftijitli 2 oTinui A!ee;;;,.ii i- 

■' w idt li 1 . 1 1 [iiiii 
Coniifhs \ liiinu. 

(’aii'ia . Wiiini 


1\ 

\ 

\ 1 


Ik.ii. i 


( trours sjtiiriuo'ly on llif‘ iiikic 

Habitat : Sati Josi' and ( 'oni t lain!. < ai. 
li I tin tit Walkor, 

‘ bi tlu' uinltM' of tlio b avc' n! Ai'tn-link 
\ erv siis(a’j)til)l(‘ in f ’alifornia to lfiMLtu> lii'i-aM ' 
]>v Mr. .1. T. Moih'll. Habitat: San .lo^ik Oak 


JO/' aiiij t ' 


tMTOtlllliti a |irO, 
K lllillx brirl litilti ' i 
iinl aih! ( kiiirl la iiii. 


\! 'ijis niri<ifis r<]). hoy. < Ki.tts. 1 } lit.; 

I'lipa of alaU' fciiuilo ' \ ivipai’ou^ ilai'k tni tii. Tale ^ eliow. 
'iidf the abdtiiiioii. 7tli aluiouiinal -oLtiDeiii [»iirjil)d)-re<l 
"eelli jironiiiicnt , liglii I'ctl dark i(‘d. Anleiin;)*' nii I itl; 

!e:-,rl|iii^ to tllO ba><“ of tll(‘ ('( Ulliclfx, pair' VcllriW: all jrllia 1 1' Hr " 
laaiiicat black. l-'ilatiKait tlic Innric.o joitii, Oieti A, .), 1. o, 1. j 
pi!<' vcilow, taM black, Sunn’r> rtf ihfnacir' i<rt»e- n-ii.lrli, 
lid'ky tips. AbdotiK’M tjroadr.'I at the loiirih 'r jiiia nt , then i 
■he eauda. ('onuclcs about a> loiift a- atitr-iiiial joint • I and A 
tin' base and <airvcii, I'alc witli Ihr* tip likck. t aluie 
- Ion*: a.*; the hind tar.^i. beak jiaha ni) black, reaelnnj: th.- -e, 
O' rtf the abdoiticn aiul i hoi'as; niorc oj Ir^-' |■('ri^irit 

M('a>tU’('tiicnts;-H(tily. Icrmlh l .tAniru 

*' width . 72 iniii 


I Itol 1,1 . Il.l e: 

Hr ad pale ^eii,... 
c fit, 111 al I !'• 

)' ji.inl - P aiii! ! !.'• 
!h till- oi.i.r L-.. 
llil! pa-b p.dc Uldl 
ipertna .altni] ii !> i u 
uL't ill' I'. liaM'i'.MI.V' 


Alate viviiiaruus feinahp dark form, bal 
.b'lttminal .•^cf^nicnts tintjc‘<l \\if.h criiii.''Oii 
aidonicn with a faint bhii''h lin^c-. Ifcail 
I lontal fub(‘rclc‘.-< protnint'iit , Ant('riiia<’ t‘N< 
joint ])alf>; relative size.< of tlu’ joint 


' liir't'tirlidilih' 
fainter m 'on 
and aritctiiim 
cfrtiiij; the tip 
: in thr' pupa. 


fir't 1 hi ee (IhI ia - 1 
I' ilitliV idil.at- lb* 
hla<-k. i.ve- dark 
of tl,.' abdmn--ii. ba 
Pirtthfprav, bro«nid 
-ult-eo^ia and m or 


i.orarie lobes and seuteliuni rleep Itrowii. Wiiitr- kiii:i 
iili.-^li-ffrev : stigma long, narrow, grey: vr'ins narrow, me>. 
bans or third dbcodial diglitly nearer <r, hro f.uk than to th. 

■ 'i.avish-red, apical lialf of hmiora. tarsi, aii.l tihial api-a- !>lack 
‘ o-giiicnt three, with dusky tran^ver‘C l>a[id^ wlmh -.meom 
■ladrilateral area on the dojvuin, atal wiili Id.u'k l.ati-t.d 'prot'. 

'e fhisky bar below fin* efiniiek's. ( 'irmii li- .lu'-ky. dir!li!l\ 

■ '■<1 at the apex, not quite a^ long as aiiti'imal joiij’ •> ■in'l nm <j'ntr ii 
of the eauda. Cauda hhtek. eonieak upturned, crjualimg ih- luni) ’.u -i 


Ab' 


an<l 


:t}i a 

r.ith' 



410 JOURNAL OF ECONOMIC ENTOMOLOGY 

Under sirle nf flinriix Ijlaek, of :ihdomon reddish. Beak pale, reaching ii; 
between first and sei'ond efjxao. Si^n.snria distributed as follows; — ^joiiu M. 
circular, in an irregular row; joint o, I terminal; joint 0, 1 large and • 
ternnnal. 

MCAstlreme^t^; — lifxly, length, 2.28 nun Antennal joints 1 

width l.Oo rnrn II 

Wing expanse 7.16 rum III 

Cornifle.s .407 mm H' 

\’ 

VI 

61. 


AIntc viviparous female (bight form). Pea green. Antennae on pronu;, : 
frontal tubercles, longer tliaii the body, black wltli joints 1 and 2 green mid j-.,' • 
4 and o lighi lirown. Kyes dark reil. Head and prothorax light brown, n-' 
the boly gnaai. Alvlonien wider than the thorax, widest at the fourth .'(gi!.. ’ ■ 
Wings large; stigma greyisb-}'(41()w, narrow and long; inserlioms and suIm.,-- 
greenish-yellow; .second fork of third diseoidal about midway betwerm fitsi ' 
and tlie wing apex. Legs green, km'es, tarsi and tibia! apices black; tibiae ye];. ■. 
i.sh. ('ornicles green, slightly curved, .six limes the hind tarsi in length, shape.; . 
in the dark foiin. Cauda short, dusky, conical. Beak green, tip brown. 
quite reat'liing second cox:u‘. In t he single specimen that 1 have thereare t) si-n - ; . 
on joint 8 of the left antenna and 10 on joint 3 of the right antenna. Joint 1.:.- 
terminal .sen.soriuni and joint 0, 4 terminal sensoria. The antennae of this fornt .ic: 
from ihos<- the dark form hy having joint 4 longer than 5. 


Measunaiients; - Body, length 2 

. 30 mm 

Antennal joints I 

“ width 1 

• Olmni 

IT 

Wing expanse 7 

. 13mm 

in 

Cornicles 

. ')7nim 

IV 



\ 

VI 



61, 


.\ptenms viviparous female. Cemn'al color pea greem. Pilainent and arlicuku: 
of the antennal joint.s hhirk. Mouth of the cornicles black. Kyes red. 'I'arH' n ■ 
Aiiteiimu'on v('iy (‘oii.spicuous tootlu'd frontal tulx'rcles, rcacliing to the base c 
eornif'les. Kelative h'ngths of the antennal joints as in the green winged form. 1 ■ 
sleiult'f, green; all tarsi grey. Curnieh's green, curved, with tip black, live mi 
tiuK's tlte hind tarsi in length. Cauda green, eonical, half as long again as ilif ; 
tarsi. P<*ak gn'cn, with a brown ii[) and extending to tlic second coxae. 

Mcasurcjnents;- body, length 1.96mm Antennal joints I 
" width 1 . .Mnim II 

Corideles .44mni III 

IV 

VI 

fil. 


Occurs oil the under side of the leaves of wild Clematis [Ch'- 
U(j list ic if alia Nutt.)- The alate green forms are very rare whil* 
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•i, . forms apparently do not ap{)e:ir until Xovtinhcr. Wt M-xual 
IS were collected. Habitat; »San Joso, (’;il. 

P .thorophora ruU Kalt, 

* .lionizes the terminal shoots of cultivato<l blacklH-rry ami l.i^aii- 
• , .:y and is also to be found on the wild tliiinbli'-borry i A';d>as >,:d~ 
:„-• /s Moo.). I am indebted to Mr.,1. T, Monell fm ilio drOTminaiinn 

dll': species. Habitat; San Jose, ('al. 

}!' rrostphum chrysanthemi Oestl. 

I 'll the young shoots of a eomposito. llaliltat: ('ourilaiid, t'al. 

\!> ■ rosiphum (jranarhon Kalt, 

'ii-curs oil various grasses in siiring. Habitat: San Cal, 

M^’i rasiphutu .^olauifolii Aslim. 

thaairs on wild lettuce. Habitat; San .losj, Cal. I am im)ehi,-d 

.Miss K. Patcii for the identification of this .^prcics. 


j.xplanation of Platca 11, 12: 1, Cnlaphis Inhilmailt inair; 2. ('. iutuhi<>.,l, f,v, 

v.i-.ireu.s female; 3, Calaphi^i cnslanrtu, al.ate rii.alr; 1, ( , <tvi[..'irnn-, frtd.'tP. 
‘ 1. irn-ophta Midrtr, ovipaniiis female; 0. luin rnphi^ jluro. .alaO' \ i\ i|>:irijii' i'« ijnli ; 
.ititl aiileiina; 7, E, jlavu, alxlomr'ii: 8, A pl/f.< iniitia ‘i, ;iii- 

of saiiK' enlarged; 10, Amphoniphtmi lah/yipiiD/iAir-Ai] : 1 1, 12. l•>.nJK■l! ; 

: . inula; i l, Myzuy rarinh-'i, licaci of alate \'i\ i[):iroi|s tcinal'‘. liar k fomi. t *». .'in- 
I of same; lU, cornicle of same; 17. Iieadof apirrou- \ i\ i)j;inHi^ f« t(i iC; is. 

■ 'itia of ■•^amo; 10, cornicle of same, Iain intlelacti for iheo- lianM- lo \li -•12 
''■‘. 1 ^. foniKTly in the employ of the Hnreaii of I-intoinolo^y. 


Lucust Leaf Miner (i(fi\-alis 'riiunh.':, 'hhi' eoimnon of ihi 

; locust was exeessiv'dy abundant on ].ttn<z l-l.-iinl m 1211. iIk lir. il'--. mi h- 
■ "li wilh the rosy hispa, C. 7 urros.a Ihui/., :'kt'l(‘toii]/.iim ilif loln'ic >il xoun'.; 
•' iree^ over extended areas in the x'iriniix of Syo-'-ei, A rc'mTi ti*'' “f ihe 
X wa." ob.'^erved in August 1912, the injury lieinji confirn'd a- pn-s loiidy. 1 ir-i ly 
‘ •'inalh'r (ree.s and, the past season, lieinji due almoO cntirel-v io work hy 
•uhV. The mines made hy tlu' itrub.s witi* of foinjiarativelv hn!'- imitorf aii'''' 
■ ' ■ tlie h'edim; of (he adult.s iji Au);ust rc.sulterl in -keli'ioiii/.ine ihe foliaije <iv' r 

2 areas, the beetles being .-(» numerous tliul 2, 1, ami even s were nii 

k alual leaflets. It is evident that a thorough .-itraying. the l.aiter pari ..j .hhv or 
‘i in August, with ar.-eriate of lead would efTeclually eontro) ouihreaL- <•! Ho- 
"ler. 


K. V I i.o! 





Vl.r.v 1 
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THE OCCURRENCE OF THE CITRUS RED SPIDER 
TETRANYCHUS MYTILASPIDIS RILEY, ON STONE 
AND POMACEOUS FRUIT TREES IN OREGON 

Hy H. 10. Kwi.vfJ, Arjficultnral Experiment Elation, ('ormlli.'i, Or> . 

In Xen'omber of last year, while examining .some leaves ainl i v , 
of aj)ple trees at Corvallis for the common red s]>ider of our ea^i 
state's and of Kurope, Tciranyckw^ teJarius L., I came across aiiot ; ; 
spe'cies whicli could ('asilv be* distiiif^uisherl from T. ieUtriu-s {.. li\ : . 
use; of my hand lens. C])on «*xaminin>>; sjx'cimcns with the coiiijM).!:, ; 
microscof)e in the' laborate)ry^ I was much .surprised to fiml thai = > 
speeues was no (Jtlu'r tliaii Telrdnijchiis tnyiilaspidis Rik*y, the u* - - 
known red .spider of citrus tre'cs in soutlu'rn California. Siiict- m - 
initial oleservation several records have been made of tliis spi'cit- 
Orcf^on. Tlie writer submits the following notes on its biologv c ; 
economy under the influenct's of its luwv host plant.s and new eliin.i- 
conditions. 

In the autumn when the leaves of tlie deciduous fruit trees begii. ■ 
brown, die, and fall, these mites cliange their summer habit of de|) 0 'i - 
ing eggs upon the leaves of the trees, and deposit nearly all of tlinn -s 
the tw'igs. After egg deposition the adults fall to the ground wr; 
the leaves and die. These eggs are always depo.'^ited singly, and in i} 
be ])lacc<l very close together so that at times scores or even hundn e 
will be foinui almost touching one another. They are laid prelVr;i!'l 
at tlie bases of the host year's slioots or around the bases of the 
s})urs. Here they frequently become so numerous as to make ti - ' 
portions of t he twig look quite red. 

The eggs remain on the twigs over winter, and in Oregon 'U : : 
little from the hardships of moisture or low' temperature, and an . 
present, remarkably free from the attaeks of prc<Iaceous enenr ' 
During tlie month of April the eggs hatch, and the newly eJin iL 
six-legged iarvie nm about hunting for the opening leaf buds nr 
first fender leaf shoots where at once the}' l^egin to feed, 
seventh of May, at Corvallis, I found all instar.s present, as 1 
from this time on until the end of tlie season, The.se mites coiit;: 
to feed and reproduce from the time of hatching in April until tie 
of the rainy season but with very little vitality. So few iudivid . ' 
arc present at this time of the year that they are completely overlo'- 
by fruit growers. 

It is during July that the decrease in the humidity and tlie y 
increase in temperature causes these mites to reproduce and feed 
great vigor. Now the adults become ^■e^y acti^'Cj and eggs are t- 
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;ttered about all over tho leuvrs. h is durin- ilu> iliai liir 

.i cics becomes very injurious to thi' rrtr> by sappiti-i f lir jui.v> tmn, 
t- ■ leaves and causing the latter to bcconu‘ pair nr -pntirtl and i,. curl 
a around the edges. 

rhis species doubtless can be lubl in rhrrk by ilir u.m; ,.i' >uiiiiiirr 
sprays similar to those recomineiuhal fur it in ( ’aliti'niia ; bm, >in«'r 
ti.r winter is passed only in the egg instar ami tlir>r eggs arr lirposit. d 
in an exposed position, doubtless some dorinant >pray will be Imind 
tnat will be more satisfactory. 1 may add (hat limr-nlplmr is not a 
>;disfactory winter spray for the eggs of Ilii> mitr li will imt kill 
ii:r embryos in the eggs at all, but will, hnwtwrr. kill sminn ami at 
times perhaps 00 percent or 70 iieremit, of the larva’ aft.-r ibry bavr 
t merged. 

Tlie following records of the species in (trrgon liaM> \»r]\ niadr ami 
ate here presented in tabular form: 


KftD .sriOKK IN OUKCOS' 


olity 

Dak* 

Host plant Iii.siars pri x-Nl 

>,Wate.naN.i.:u.n 

'■idlia 

Nov. 

Ifl 

Apple 

Cliiefly ailul’,,- u;eJ ei:;;' 

!•;. lali- Ji t.e," "N !«!/'' 


Dec. 

19 

Fnme 


Oil lwii>. 

'ialliS 

Dec. 

2fi 

Apple 


Oli fall.-r; ;.-av.-* 

eomity 

Fetj. 

11 

IVacb aii'i prune 

.\I H..- Ii:.-.- ' f !l.e ■■* i. • 

' ue 

Fet). 

Ifi 

Apple 

Ivgs 

Oil iif I'-.r- 

•rill is 

Feb. 

24 

Apple 

Fi-gs 

\! ■■! rj'Nf a;. 1 ''I r jil.v*-- ■ 


.March 19 

Prune 


(.MiIun’v li.ri.' ’ a' '-.i.-i '! j. Ni 


Marcii 2(J 

I’rune 


lUti*. -i’. 

ON 

.March 20 

Apple. 

Fptv 

|!,J, I. 

irb 

March 30 

Apple 


0:i r'-ugl'j i.ar'i i.J ivi,*.- ni. i ut • 








May 

7 

Apple 

All iicwar.-' 

lO'l/O-r ■; :■ .*;.,•■« 


May 

IS 

Apple 

A'inlls aii.i ej.;. 



.Inly 

20 

Apple 

.\4«!ts :»nii ectrs c’n.-ll' 

< a'i-iNi-eiv.iu li., .r: 

'■nIHs 

July 

23 

Prune 

All lu.-lars 

, ' 

M:ri!mlle 

July 

25 

Apple 

All inslar.^ 



.Aug. 

1 

Apple 

AH iiis!ar^ 

li yr. •ii.:!.! 

:.;u!h 

.\ug. 

17 

Apple 

All in,*liir,^ 
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THE LIFE HISTORY AND HABITS OF CHEYLETUS 
SEMINIVORUS PACKARD 

liy H Iv A/in'rii!(iirii( ExjxritiKnl Stolion, (.'orr<tllL<, Orujitn 

Fr(‘(jiii*iil 1 y assoi'iutf'd witfi sonic of our iiiscci and initc jN 

is a jircdjua'ous acarid, ])al(“ in a})])(‘aran{‘C and less than a ini: - 
meter in This sjiecT's was first rhscrihed })y Professor A, ", 

Packard in ISti!). Since ihiai it frefjuenliy lias been ohserveal by t la.i- 
niolof^ists, usually in stored {rrain or g;raiii products. TIu* scieiiiihr 
rianu* of tliis mite is ('hcyhlNs .s('>ftiniron{.'< Packard. The spciijir 
nanu', .'^ctuinlronis, ni(ains seed devouring: and doubtless was givu, 
to the species becausi' it was believed that the acarid lived ujion sicT, 
At any rat(', it was first found in stored cab])age seed. The spci-if .v 
hoW(‘V(T, is not an tuieiny to seeds of any kind or to stored grains, ini 
it is entirely carnivorous. Wlnui it is found among seeds or in slon A 
grain it should be i)rotecte(l in every 'way. for it is tlierc only to i)!c\- 
upon some otlnn species, which is the real pest, whose destrudion 
to be (h'sired. 

J)uring the last wint('r tlie writer came into possession of a sampli-m' 
milled wlu'at wliicli was infested with millions of Tyroglypliid mill-. 

* Associated with these' Tyroglyphids were found at first only a 
individuals of ('hcfilclus ^etninivorus Pack, Some of these wen- 
seleeted to he usial in a s(“ries of experiments upon the life history aic! 
habits of this sjiecies. The following re.'^ults were ol)tained. 

Life History 

XuniUrof fuig^i Laid (ind R(dc of Of the thn'e fein;0- 

which 1 sue('('('<led in g(dtiiig to deposit eggs, one laid a total -■* 
in a period of b days: anotlu'r 22 in a period of 2 days: whih' the th;’' 
laid only a single ('gg. Th(^ greatest number of eggs laid in one c • 
by a single female was 1 1. Tlu' a\ erage rate of de]K>sition )uu‘ da^ ■ ' 
a siiigh' female was ') 1-lk All tin' iemah's liv(‘d for several da>> 
egg d(‘i)osifion had ceased. The eggs were laid near eacli otlun. 
not in (dusters; and th(' b'niale remained l)y them for some time 
deposition had ceased. 

lAHijih of Incobodon Ibriod. Of the 48 eggs laid in eaptivitv 
hatched. Tlie minimum incubation ])eriod found for any oiw ' -- 
\vas d days, the maximum was 7 days. The average period ot im-a 
tiou for the 32 eggs was 4.31 days. Those eggs were kejtt in cells a' ' 
ordinary laboratory ttunperature. 
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u-riitlion of E<j(/ hi^tor. Tlu' ulnic. >Un\\ \ h luu 

■ u<hr«»:i<l Imi^. ( imcndly the mv Hhnv . um.A ..n ..n.’ m,!.' ih.ni .oi il,.' 
• •; During tloVcldpUK^Ilt tlif hu(l> for t In- :ip|.cli<l:i^i-. ni;iv 1 „- i!,|...i-[, j!.- 

-hell. Just boforo ctiH'rgciu'c tin iiit'Nirl\ fnnuMi l;,rv:i I, 

•:: igh tlu' egg's s1k‘I1. 'rii(M‘gg-<lt.‘ll i> ;i Uiin io, J,! 

. lifer the luitehifig proi'cs^. MeaMiivuiriit - wnv iii:i,{. i.i 7 , -aLl. h 
' averages xs folloW'-: lenglli, D.laO niiti.; biradtli, UD.it ttiiti 

El ri'(nta(fe of Ijtn'oc Ildichinij frnin JEnjs ! ,, jmsiti ,1 ir,,*,'..;,/., 

< 1 ; ifie (‘jig:s (lo))()site(l in (‘uptivity lit; per rein, hairhcd. 'rii,.-.- [h;,i 
di'i lint liatch did not sliow fli'veloping ('iii)iry(w at aii\' liiiir. luji -,,,,11 
iH-gan to shrivel and later to eontraet ami dry up. ! jiidgi-d I'niiu lin-v 
ilia! they liad not Ix'on fertilized. 

I.nigth of Lamd Stadium. Of the '.VI larvae w hieli hatehcd i'rniu ihc 
rg'gs dei;osite<l I was able to g'(‘t oidy h to liw fur anv length ot time. 
\ el out of these*, H passed tlie larval iiistar int«i t hat oi’ l he tir-l 10 iiiph. 
'I'he ininiiniim hMig:th of the larval stadium was (t days, the iiia\iminn 
d days, the averagt' 7 . (id days. 

1 0 script ion of Lornit lustnr. Hyidilie; in general appenraiK-e li;ii hkrtlie 
None of the j)arts strongly ddt ini/.ed. li(‘nk \ er> lioh' elm nu/r.l. 

-liiw similar (o that of tlie adult, hut witliout the Oro tooih-hke inhcn'le^ mi it- l.:i i-. 
hitler s<'rrula of ])alpal papilhi ;d>out foui -lift li.- to Idug ;is f he nuiir and u it hunt O i-t h. 
Ix itig simply a larg(*, eiirvtal liristle; outer scrruhi mueh sinuirr than imier. iiiiiiiIm-i- 
>'! teeth <) or 7. Antep(*iuiltitnate st'gmi'id as himad a> long; femur o)' hut 

little swollen. Abdotlieu scarcely as large* as <'ej>lia!ntliora\. I liter paii' etileg^ 
are'eiit- ^jeasurernents were made of tlirc't* individuals whieh ga\e liir inllowmg 
oei'ages: length, ().ll)!2tnm.; lireadtli, U.Ohlimiii, 

The larva may at ouee hi* distinguislied from the tiynipli' and adult h\ ha \ mg utily 
’t li e pairs of leg.s instead of four as is found in ilie hitler stage'. 

I.itajih of F/rs/ Xyfuplatl Sdtdium. 'Two oi the three iiyiii|ilis 
Pa—ed this stadium suvot'ssfully and heeaiim seennd nyinpii'. I Im 
o'ligtli of tho first nyin])hal slatliuin was in otic iiotance \ daN'-. in the 
"t'acr 0 days. The other first nyin])li was killed in oiah-r ii. make a 
r' riiiaiient mounted specimen of this insiar. 

I f- -rri plion of First Xiptiphol iostor. In genera! appearatiee'. t!,i' n;. iiuih i- aniiiai 
■'* ■!'<• a<lnlt, hut lacks certain strneiures winie oila-r oiueiini- wlm I, .lo- aemrl m 
::dult. in tlx* first nymph have dif't’r'reni proportion'. its! ai .|" tiU.ig* 

ct lh(‘ lieak fleshy, soft, liyalini': li|) oi' l»eal-; -oimavliat ehiiimze'i ie o ;o|,>.,. 
‘■ 'iV 'liorter in proportion to flic ho<ly than m liie adult. Palpal <:>■• * .0 .i.- 
■S' (-xcept the two tubercles at its inner side at tlie h;i-e ao •‘.m '*...1, 

' ha of paljial ])apilla with o!if\’ h or 4 teeth; inni r orruh. aiiiio ;! ••0 - 

' ■ ■> a large, stout, curved, luciile seta: eiirvfd t.-mtile si-ta oi paim;.; 

peiinltiniate segiiK’jU ami femur of ptdpus a' in adult. !■••• 

: '.-elv, mneli short('r in 1 he first nym])h t han in t lie a<hili . t.'c til*’ lu i-' a '■ ■■ 

' :ir as tlies(‘gmeiit itself. Last pair of h‘g.' extending heymel ri,- eo'.: 

oy one lialf their h'ligt h. Tutid lengtli of hoily. inehirling ’i,>- li< ..>.. < 

'• a. O.lfimm. 
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Length of Second Sginphol Stadvoft. Of the two .sco<jnd iiyn; 
ofitaitK'd, tratisforiruM] in fivo days into the adult; thu 

to s:i\'. liv(‘d iji its cell for days without transforni:i! : 

At tlio (Mid of tliis time it accidentally est‘a])e(L Durinf^ tliis jx- 
it frcciuently hecainc (luicscent but at no time did it iiialf 
transibrriiation. 

Dc.vriptiittt of ,S<ronit Xipuphnl In^ar. \'('ry siiuiliir to tlu- adult; beak ami i 
sliosvjiiff more chilinizalion lliari in the first nyniph. Beak and pal[ii very simii !• 
tliat of the adult, l^alj)! stout, ext(‘ndintf beyond tbe lip of the beak by about ' 
fiftlis their l(‘ngtb, (Jiner seiruhi of palpal jiapilla relatively larger compared (•» ■ 
pal[)al claw ibaii it is in tbe adult, with 12 teeth; inner serrula with toah, wln-o ■ 
il dilTers from tliat of (In' tirst nymph; number of teeth less than that of the , • 
being only 9 <>v 10; eurved taetile si'ta as in adult. Anterior jKiir of .. 

than the body e\;(dusiv<! of tlie l)eak; tarsus considerably longer than the tiliia - 
true of i ho adult . Seeoiid pair of legs two thirds a.s long as the first pair; fi>urt h p 
of legs extending beyond tlie tip of the abdomen by one half tbeir lengtln : 
length of the body, including the beak, 48mrn,; width, 0.2(3mni. 

Length of Adnlt Stodium. The single adult obtained lived for 
days and 1 hen dit'd a naturtil death. This iieriod corresponds very 
with the length of time .some of the adults lived which were not real'-; 
from (^ggs deposited in captivity. 

IksiriplofU (f Aihtd, A very light yidiow, almost flesh color; palpi and i - n. 
, <bu’ker than th<‘ Iiody and legs, Beak as long as tln‘ rest of the eejdialotfioiav. m 
strongly eliitinized at its t ip (lian at its base and bi'aring not far from its tip a 
pair of hairs or setae w liieli e.xtend one half ( heir length Ix-yoiid tlie beak. I’alpi \ ■ ;■ 
stout, extending beyond the tip of tbe beak by two fifths their Jenglli. Last sogm- 
of jialiius ending in a stout, curved, siiujile daw wiiich extends beyond the tie ■■■ 
the (.niter serrula of palpal ])apilla by about, one foiii'tli its length, d'wo spui- ■' 
tubercles of about equal .size are sjfuateil cm tin? inner margin of tin' .segment lU " 
ba.se of (bo paljial claw. I’alpal ^lainlla, or ihiiiub, short, stout, as broad a.s lonu ; 
bearing two serrulao and a large, curved, tactile seta; outer serrula much larg'T ; ■ : 
tbe inner and almost a.s long as tiic palpal daw, witli from 12 to lo teeth, whi-'l 
erea>se in length as you pass from the base to the tip; inner .serrula slightly ov! 
half as long as the outer, with from 11 to 10 teeth, which are Longest from thf m: ' 
of the organ and beeonie shorter as you pass tu>\ard the tip or base; eurved tact if' ■ 
longer tlnui the outer serrula and situated between and sUghtlybclow tbe two sei r : 
Anlefx'miltimate segment almost asbroad as long; witbliut ( wo setae whwh. bo-X' 
are prominent: one is a largi’, curved, tactile seta situated on tbe inner nnu'a: 
tbe segnu'ut next to tlie papilla, it is longer than the palpal claw; the other ’ 
situated on the ventral side of the segment. Femur of palpus one and a hali v 
as long a.s broad ; inner margin concave, outer margin convex. On the upper 'i:. 
of the femur of the i)aipus Is situated, a very long, simple or slightly pectinated b: 
winch is sliglitly longer ( han tlie .segment itself. No other bristles on the upp'-!’ 
face of thi.s segment. Cephalothorax broader than long excluding the beak. > 
absent, Anfi'rior pair of legs slightly longer tlian the body excluding tl»’ * ' 
tactile hairs on the tarsirs sub-equal and slightly shorter tlian the tarsus itself; t:. 
longer than the tibia. Posterior pair of legs extending for almost one half their !<‘ 
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f.wing; hahit> in < Hi:vLi;ri'- 


1 ,uiid the tip of the abaoinori. Total Irtijiih ,if hn,lv ih.. b.-ak, > imi 

1th, .02omm. 


Habits 

The MoUing Proaw. I was unable in oliHa-vr th.- anual jnurr^s 
... iiioltinfr, but an examinatinii of the east skiiis -^linwrii ij.ai limv lia.l 
l. i'ii split transversely at nr near the seapular Thi- ru|itiiiv 

V, as sometimes comph'te. and llie twn part> ni tlw old dviit wIh'm ea-t 
ivniained separated from eaeli ntlu'r snnn. di>i:mcr ’I'ht. prom^-, 
t-\i(lently is the same for all sla^rt's. In Mune in<!ain n^ i hi' poMmor 
part of the oast skin sliowed a lalnra! niplurn ]»a»i!n!: tiarl' ward frnni 
the transverse one. 

of hood. This s])e(“i(“s is laitirely farni\t>nni'^ in it'- dirl. 
;nid much ])refers to eateh its prey, ^^nln^ individnal> pmlnr tn iivr 
upon the eg^s of other miti's if tlu'y can obtain tlicni. and individual- 

all stafJies will siiek tln^ juiees of freshl>- killed iTralurr- if tliov an- 
unaltle to eateh live ones. 

Method of Approach and AitorL' upoti Pm.}, ddie-c predacron- miii-s 
are extremely cautious idxnit attackin''' cnaitnrr^ e\en Miiallor tb.an 
themselves. 1 have watclu'il llu‘ jiroccss several tiine^ ujion the -i.-otc 
<if the microscope. .\n individual will tir.-l appoiach it- -n-jn-cird 
prey slowly and touch it with tlu' lon^ tactile hair- "ii it- fr<ini leu-, 
riien it Avill retreat. A<i;{un it will rejicat tlie proce-> tn)iii ;iiiullier* 
diiection and attain retr(‘:i1. Xow the itind lee> will In- prc-riiied tn 
tlic victim and again ti retreat will be* inad(‘. W hen 'e\-er.‘il nt tlir-e 
actions have been ])(Tfornie(l and a])])arc[illv it the < heylei n> ha.- 
decided that it has ])rey and not a dangerous etiemv. it rn-he- np'ui 
tiic latter and seizes it at tin* iK'an'sl point ol attack hy mean- ul it- 
pi'werful palpi, inserts the beak, and i)cglii> in -uck tie- jiiii'e-. 

The Feeding Frocecf^'. Tin* viclinis do not -inj) iimvenieui wIm h 
'■• ized by this mite, as is claimed t<i be tria* by >on)e wiltri - In)- -perw- 
'e tdieyletus; in fact, fre(iu('iifly tlu'v are not killed at all. 11 the 

* heyietus lias been fasting it will seize its viciini and -md. it •!]■>. I 
'■‘‘-ervod one under such conditions, and It took ju-' bl niinnie- bT 
■ ' feeding process. 

After the beak is inserted one can see tlie strong jiiiai'x'inieal miiM-h - 
‘ 'titract and relax very' ra]hdly. while the stomach and al<dnm‘-ti 
- 'idually become distended with the lilood ,-u<'ked jrom the vieiim. 

A'umber of Victim^} Killed. Tlie adult indbudua!- nt r/a./Z-bc 

• 'd.riivorus will freipicntly attack ami kill many of their \ ietlm- atid 
■■ ''k but little of the hlood. UIkui tliey an* \(Ty Ijungry tie, -ink 

^‘ir victims dryy but if plenty of food is at hand they do not -in k theni 
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dry. .\ -infilc in ciiptivity killed 17 out of 20 Tyrofrlyh; 

mite- ill a day, Henn* it will he >(‘en that ('veii in the adult >i.;, 
ahmo. a ^n-at nuinlxa' of vietinis will h(' killed iind(‘r favorable (■(h;:, - 
tioii-, ])erhap> -eore- or even hundred.';, by a sinjrle ('heylelid. 


The Value of the Predaceous Habit as a Check upon the Ravages of 
Certain Pernicious Mites 

Several entoinoloirists iiavi' notiei'd tlie value of tlii,'; sjieeif-s aO': 
other- of tin- >ain(‘ genus in holding in (dieek rnlte enemi<“s of sino ; 
grain, dust how ellViUivi' it is may be hatnied from the followiini: 
\Mien llie writer re(“(‘ived tlie sani})l(‘ of milled wheat infested witii 
millions of eh('(‘S(‘ initi's (' s]),) a eareful examination fif 
the same ri'veahal bnt a fmv individuals of Chcyktus scfninirnrus 
Pack. Among tlu* myriads of Tyroglyidiids wliitdi swarnual in th. 
ground grain seareely any d(anl oiu's eonhl be found. A sliort tini'- 
after then I examined th(“ sann* sam])le and found that out of luu 
'Pyroglyphids eounted, O.a w(Te dead and shriveled, 1 was (haul I'lU 
not shrivehal, and only 4 were alive and active. Now the ('heyletid- 
wer(' common and (W’erywlu'n' busy seizing the Tyroglypliitls and 
sucking th(‘ir juiia's. Tims in a short jieriod of only a few days thi> 
pH'daet^ous sja'eies had multiyiliiMl and (h'stroyed about 05 jier (‘(mi 
*tlH‘ f)ernieious 'ryn)gly])hids. 


VKDKTlAb QrAHAXTIXK NOTICES 

Mediterranean Fruit Fly iCtmtltis oipilittfi Wiol.) Under authorily (it 
Plant (^uaranline Act, Ading SoTotary of Agi’iculhirc, Willet M. I!a}s has dt'dao i 
a (inaiaiiTtnc against the follouing fruits grown (U' dnpptxl from the UTriloiv . : 
Hawaii : .Vlligator ])(>ars, ( 'aratiiholas. C4iin(>s(‘ ink })en'y, Chine.sc onnige. C}iii:>" 
}>luni-, ( 'ofT(‘c h(‘tric'. Damson i>luni, lAigcnias, Elgs, Clrapcs, (lrap(>frnir. Co ': 
lic])]ict>., Cuavas. Kainaiii s('('(l^, i\mnrjiiat.<, Litnos, Loqiiat.s, Mangos, Mo(k oran_ 
Mountain a[)jih’, Natal or Kaflir plum. Oranges, Papaya, Peachc.';, Persiinni' - 
PrCkly peais, ]{ose app!(\ Star apple. String beans, and Tomatoes. 

Potato Wart \('hri,s(>iihi!ilis ( adrd/n/nvi Scliih. I Quarantine lias likewi.'C h- 
■ Icclared again>t piitatu wart, po’aio canker, black .s-ah etc. and tlie importa' 

Ilf pdiatoc' forlnddcii from the following (ountries; Newfoundland, tlie island- 
St. Plcrfe and Mi(|nelon; Croat Hritain, including Engl;ind, Seotland, \\ ale- 
Ireland: tlei-niany; aial Ati-f i-ia-Hungarv. 
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The editors will thankfully roc'eiv<' iu*\vr< lui.l .oli. !■ n 

to subscribers. Papers will bt- imbii-lu-.i. far i,,,s 
caption. All eitended oontriinitiijiis, al least. s||,,;ii,i t„. 

of the month jireeciling piihlieation. Ke].riiits i.,. 

(r;'.ulors are reqiie.steii to supply eleetrcty j.e.s fui- tti,. |,,rj:,.r j 
^ de. The receipt of all paiiers ^^ill h^. ai kiii.w ledger! Ki v 

Ttic rtTMTit ('luu'tiiU’iit nf a National riant i ^Inarahl iiir i 
ofoat stri(h‘ in ap])li(Ml or cfononiic fntona)[oo\ aiul nttc ulii. ii -h.-aa! 

iK't'ii takt'ii years a^io. 1 lu- I’l tlera! ( o!\ (‘rniin nl i' hmw oi,;t!Mi o 
willl funetioiis whit'li eonld not he (‘Nei-ci-iMl h\ iho xaricni- Mai. - aifi 
aii may look for a niueli <ireatt'r proirriion fr,,ii! injutn.ii- in--!' 

( H-optTation Ib'twtam National and Stair tmciici.- -ImmiM r.-uii Hi .1 
iua.\iimini {dtieit'iiey at a niiniitiuin expendit utr. Soinr att.ipi 
viieh a law nd^lil jirove a serioii- liintliaiirr to l■l•l 1 am pha'i ' oi iia 
nursery Imsiness. 'hln'i'e is no dciiyiii!:- tlial tlio woltai’r ni all dKeii-: 
lak(‘ prt'et'dtaiee ovt'i' the jirosperity ol a few. Nrvort lifi< — . ih' 
administration of this law \^ ill doiihtless 00 fai- to ])ro\ e 1 hr oroniidh 
character of tli(“se ft^ars ainl siiow how lli(‘ rnaetmriit ran !><■ lat-"- 
prrtc'd in such a catholic s])irit as to roininaiid tlir [■.-pr.-i uf ah. 

The eainj)ai}!;n a|i;ainsl ihe lionse or typhoid lly h.i'' hem in pioLf!' — 
lor aliout a decade. Tht' press has displayed a conmiriidahlr ini ''l''■•'' . 
nianv tlailit's and wta'klies piihlishino- hriel tiinrly warnim:' oi- dim- • 
tions for eontrollini>; llu' ily. Wv have at leaM i\eu \njiniir- (tn tii;- 
iiisf'ct, a moving jiieturt' film, some local aiiti-lly ordinann-. aer.iin- 
panied here and there hy vigorous eainpaigtis md Id* -. I hi- i- im 
i!n])lication that conditions havt* mit hetterecl In -miir localiiio' !t ;* 
>iiii])ly an invitation to ])ause atid see what has ix’iii aeeoniplid)'-d. 
Tile edueationul campaign has heeii a neee.^>ary [in lndo lo arii\ii\ 

•and here and there. Imt only locally, have we -ren an ajiproai h to 1 

I'lnatie attempt to control tills familiar pest. !> i' n"' "nv- 'liat di'- 
more progn'ssive sentiment of many eommunliie-. not rviTKlniu 
states, was crystallized into ordinanees and law.-- along tib- lino- -ii' h 
h- those suggested by the Indiana .''tato Hoard ol Heahit ti>r ri';^ ;in'i 
’‘'illages? Most iiiteiligeiit Jieople aeeepl in a placid mannrr. 1 hr Oat.'- 
n rnts re.specting the dangerous ehara<-ler ot the lly. imt in rontpar.i- 
• v(*Iy few instances dot's this restilt in aetitjii. ]■ tiri hrrn.oo 1 
'■•ilicult to secure desirable activity so long a^ nriahhor- do jec ..e 
•■'ti not be eompelled to assist in an undertaking wlneh mn-' u.-p .. . 

large measure for success u])on genera! .adoption, ib r*' o ■ 
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onlinuncr;s and laws aro useful. Entomologists and others interi 
in l>(;tt(;ring sanitary conditions might well turn their attentiuh 
this phase of the problem, since even the possibility of coercion pro 
a powerful stimulant 1o itmny wEo would otherwise be indilferc-n’ 


Reviews 

Elementary Entomology, by E, Dwight Sanderson and t, 
Jackson, pag('s 372, figures 490. 1912. 

'I'lie voliiiiK* unrlcr crmsidcration he charuftcrizrd as an excellent, prufuMiv 
illiis(rate<{ eleirK'ntaiy enidinot'jry, adrtiirahly adapted tf) the needs of those iiiieff'd 
or likely to bceome interested ni the elementary or eeonomic phases of tl»e Srict:./. 

With less than -KX) ])a^?(‘s and nearly oOO text illustrations, the nival of eotidi ti' 
lion isi'vidi'nt. .Some :5d pa^es are d(“Vot(‘(i to a discussion r>f the external and iiu- 
nal anatoniy, 22 pajjes ilhi-trate growth and transformations, while over half ’! ■■ 
volume, ahoin 2(K) iviges, outline hriefiy th<‘ salient eharaetivistics of the n;";- 
ini[)ortant groups and ineidetUally notiiv; many injurious forms, .^(‘uttered ihnniL'* - 
out the work there is iuu'*h biological information, the value of the lattiT being gn :;- i. 
enhanced by the iiuiikvous figures of lairly stages in eounivUion with those nf 
adult insei-j . 

d'he iabor.atory work [jrovides for the anatomiea.1 study and comparison of sev'-i : 
ty])ieal forms and for biological work with aidiids, the cabbage butterfly and ■ 
fruit (iy, d'he keys to the oi'divs and the more important faniilies make it po-.-)!.; 
fur sfudeiits using tliis volume to become well acquainted with the entire group, 

d'lie autiiors have been sueee.ssful in prodiK'ing an adiniralile voluuu', small in 
Mini moiliTate in f^rier, which will a[)p(‘al strongly to all having charge of elivtiem.c 
.students in entomology. Tlu‘ paper is. evceilimt, the printing clear, the fu::!'' 
distinct and the general apivairanee of the work most aliraetive 

The Wheat-Head Army- Worm as a Timothy Pest, by R. L, \\d. ;- 
STKit, luwa .Vgvicultural Exporinipni Station, Bulletin 122, jum' ' 
323 318. 1911. 

The author gives an excellent eoiu\)reheusive account of a timothy pest. tf<; 
tthifincu. 'I'hc discussion of control measures immediately following the ch:u;i 
izatioQ of the injury is a commendable feature in po]}ular bulletins. The autlio!' - 

vises clean culture, fall plowing and early fall pasturing. There is an exc< i. 
bibliography, a full life history and concise dc.scriptions of the various larval si:; . • 
The ('xeellent paiier brings out the illustrations in a very satisfactory manner. 


White pine blister rust [l^iidvrniinm strobi Kleb.) Under authority of flic ! 
Quarantine At't, Acting 8eci'etary of Agriculture, Willet IM. Bays ha.s dethii' 
quarantine against tlu' following pines and their hortiiailtural varieties, viz.: 
pine {Pwiia strobus), western white pine (Pinus monlicoln], sugar pine {Pinus /''■ 
tiana) and the stone or ceiubrian pine iPinus Cfwhrn) originating in the fob' ■ 
countries: Great Britain, France, Belgium, Holland, Denmark, Norway, 
Ru.ssia, Germany, Austria, Switzerland and Italy. 
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Current Notes 

Conducted by the Associate Editor 

i (.fossor S. W. Williston will nmkc ;i jmlrdtuoiu^ii-al lAi'oiii lun to Ni'jih Ain.-.i 
fall. 

Mr. C. S. Brimlcy of Kalci^h, N. t’.. Iki'' liccn (‘Icrtcd jitv-ulnii <>1 'li.‘ N.iiil; f 
. . Academy of Science. 

! ij-. J. S. Ward has been aiijxanted lll^J)ect^)t■ df Ajuai'idv lor tin- di I niin".'. 

A,", lieadqiiarters at Nashville. 

Mr. W. J. Price is now act iiifi; State I'int dll u)Id<-[i> I dt \ iiunnn, in plun-nf Ih l: A. 
p.i.L'k wlio has resigned, lo take up werk in tlie Ihiivnii . f i ;iiidnjdl..L’\ . 

Mr H. if. Walden, Assisiaiil in Pnloriidldgy at tlie ( 'dtinn tii ui .\aMi'iiii nial i .\pi i i- 
•■•M Stutionj .<pent his vacation in Wesidrn Ontafid, (Mn. 

A.cdrding to the report of Ci. M. Bentley, Stutc kiiitdiiM.kiri^' ••i 1 « i!i. it 

d.- Aim niiiveric's in ’rennes.v(‘e, with an annual iin'ditic d) s:;,iHM),ooit 

< has. T. (ireene, Philadelphia, Pa., i- imw a-iMani ii! lii-- !>i\Mdn m| I .nr t 
In-.'t Invest igat ions of the Bunam uf l■;ntd|]l.!!d‘ry Hi— |>dfialt\ i- hipi.i:. 

I ’rdl'e.'sor .John (.raig, profes-sor <il I Idifieuli iirf in < di nrll I iii\' i'ii\ and l .di nr 
. ; dtr National Xinveiymen. tlied .Migu>t I'.'th. at Sia-rdiid ii. .M .-- . :,c< d Is \.:d 

\d-ordiug to ScuxCi a valuable cdlleetimi ih itidi L.-pid-r' 'a a mad.- la i 
-an John A, Finzi, lias been proented by ho widdw and d.angliu r, t-- tit-- I'iunr:. 
M id-uiii at Fniversity ('ollege, bdiiddii. 

iY,,f,.<sor F. W. Pane was aitpoinled by Cidvenior ! d-^ ni Ma- .dim < 1 1 ■ . a <!■ 

:. .d. ,o the Second International Oiigre- nl Kutnindldcv at ttMmM. KnHand. la id 

ii-' .\iigii>-t. 

H. Mavwdll Fefrov, Kniomologist to tie- ( idvmunmni di 1 ndm. k- .Ur-j .u t 
: appointed Pro^e^.oI■ of Fnloilioiogy a‘ tin- linpmnd < .-ll-Cd le ■ .nU 

i- ' iidlogy. South K'ell^•lngton, l.oiidon. 

Md.rii Professor A. J. Cook bee :u lie (.iminipmoiier o] ll.iiU! nionv a. < ^ 

uublieation called “ddie Monthly Hulleuii \\a- 't.ut'd, Ih ^ 

k> M been issnetl, making altogetlnY 707 page> df inleoMing and valuM.k m.u < : 

>:■. iioward Evarts Weed, a member of tin- ii.Minatidn. idijii-ah 
■ • ■ ■ M^s.Mppi Agrieiiitural Experiment Statmn, and now a laiabr:^]-' y 

' 1 - 0 . b the author of a book entitled ‘'Alodern Park ( eni.'‘-tie-. l-i- -- '■ 

l! Haight (fe Co., Chicago. 

F W L Sladen F.E.S., formerly of Kipple Court Ainaia tm.r lyaT, bny:.'! 

^ - -n appointed assistant in Apicult.ire at the Expermmni al •mn.-, -y- ■ • 

•^b ■ laden is a practietd bockeepCT as well :is a r^tudent ' if • nt om * 
ier the Dominion Entomologist, Or. C. Cordon Hewitt, 
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l)r, \V. -I. jlirlhiiid, i)iri‘(’tt)f of tlif Canif'yir Mu.-curii, Pidshurfili, l*a., A;;’: 
^'Tlic iJiiiO-rfly l5r»<,k" and “'IIk* Hook” Aujiu-'t 20th, for liut-no' 

to iti.Oali ill the Naiional Mu'Ciiiii at Jat Plata, a rojilica of hi j>lof{(inis i,;.- 

pri'-Miti-it lj\' Mr t 'anici/if*. 

Mr, \\'. S. I'olmr. for .'Otnnt iiiu- a^'Kaiu in iho Division of lOconoitiic Zo- 
[laiTi'laii'u. Pa.. h:i.' ly aiaa'ptiM a position iiiidor Dr. A. D. Hojrkin', ■: 

Divi'iint of I'ni i‘0 lioi-ct Inv'c.^t i<ia! ion<, Hiiroaii of iMitoinolojiy. Mr. Id'hi-r -i >, 
i/f> in the ord' i- ( ilct ,pt ora, and for a t inio lie will He >lat ioru'd at ( ‘haricr ( ):d.. p 
hut during- tin* •'.MiiH i' \Si!l hi* loratnd at. \\ a-^liiliiitoli, 

Pr<(f(''>or 'I'. .]. llca<ll('<‘ of tlin I\aio:i.s Apriruli iir.al (’ollogn lias Ijnnn app-.’ 
l'!utotiiolo;ri't of tlm .Vyrictihural I'kvpnriiiirnt Statioti, Stain I'jnToinoloiii'-t i.;' \ . 
Jcr'oy, and l‘ldto-'^or of I'lnloniolo^y at liutgi‘r’>- (‘ollcgn. Now Bniti'Wifk, \, .1 
riirrc-.-Mt to I ho late 1 )r. John H. Snulli. Pi'i J'l's^or llcadlnn planned to talo- 
iK'W work ah (lit f F tolmr Isl . 

.\<‘cordiiig to Snnirc Dr. linnry l-'ox. iirof(“>>oi' of hiolofry at rrsinu-' ('oll(;i,., ■ 
rc.'^igned to accopt a po.sition as a>sistanl in tlit* Hiirean of Kntoiriolof^y, Id,] •: 
jirc.MMit lii^ lii'adi[Uart(‘r< will he at tlm lAperinnait Station, Iatfay(‘lle, Ind. 

Ucv. ( loo. W. 4'aylor, a rollcrtor and writci’ in cntoniology, especially Lepidopn r . 
dital at his home near N.anaimo, B. ('., Antriist 22. Mi-. 'Idivlor was (’urato; 
tfie (‘atiadiaii Marine Biological Statioti ,at Drp.arlnre iPiy. 

It is repoi ted in Srovov that a eoHi'ct ion of foreign h(‘pidopt(‘ra <‘o»Painino ;ih..;* 
loO.tKIO ."pceiinon.'., included in hS calnnr'ts ;nid worth over S2()(),()l)() has h'.-, 
r<‘eeived at the British Museum as a i)er|in'st from the late Mr. H. '1'. .\daiio * 
IMiliehl. 

.\eeording to llu* Monllilv Bulletin of the C.'alifortiia State h’omtnissiou of Ih-ie- 
eulk'ire, llie s(‘rvi('(‘- of Dr. P. Silvestri of Portiei, Italy, have ix'eii procured !"r a 
period of iwelvi* mouths, by the Board of Agrieultiiri' and Ponstry of Hawaii, f'-r ’k- 
pui'po.s(' of itiiroducinc: into tlu' Hawaiian Islands.parasites of the Mediterranean hr u- 
Ply, (\r<tlt(is cdpihtiii, and tlie .loeal C'otton lioll WOrni, (ifla'hift 'ittssiipifKit . hr. 
Silvestri will obtain a lea^■e of ahsenee frotn his pri'seni woi'k, and at an early dan- v.;.! 
visit iIk' tropical portion <J' \\ e>t Africa for tliis purpo.se. A series of J-inioinoIni;:;. .i 
Stations for receiving and distrihuling parasitic material will sixjii be established. 

Mr. (!. H. ddnvnsend riauoved with his family m June. 1912, from Piura to I.u;; 
Peru, where he becomes chief of the ICstacion dit Pntomologia now being e.siablids i 
with headquarters at the capital, 'riie work at Piura will eonstilute a hraneli nf • 
sfal ion. Mr, K. M'. Bust, who has charge of the work in Piura under Mr. Towioi ! : 
^vas unhartuf'd by the .s('vere cairthquake which vi.siled that region on the inortma: 
July 21, 1912. The eoUeetions. books, note.s and important equii.>tnent e.seapcd 
eartti(|uak('. having been transferred to Lima. The Piura office (piarters wen* be n - 
damaged and a transfer is being made to a ni'w temporary site. The eciuipmetu 
iit Piura sutB'red only nominal damage. Mr, 4'ownsend’s correspondents will jJ ■ 
note his <‘h;inge of address to Estaeion de Paitomologia, Lima. Fkiai. 

The following have iKam aftpointt'd nietnbi'rs of the Pc^deral Horticultural B ; 
to have charge of tlte adiuinistrtition of the Plant (Quarantine .Vet : Dr, C. L. M;o ; 
Assistai\t C'hief, Bureau of Knlomology ((.'hairniaiii; Dr. \V. A.Orlom Plant Ike ' 
ogist (Viced 'hainnaiP, Peter Bisset, of the Bureau of Plant liulu''try: • 

Burgess (T the Bureau of Entomology and (leorge B. Sudworth of the PorC'T .''c; 


Mailed October 15, 19P2, 



rWKXTY-FlFTII ANNUAL MKUTINC OK Till; AMKIOOAN 
ASSOCIATION OF KCONOMIU UN ToMOKOOISrs 

('Icvchiol, Ohio, Jnu'innj I ]'*! : 

Tlie twenty-fifth annual of tli(' Ainorioan AsMa'i.iilnn of 

I'lconoiuic Entomologists will ho liehl in Ulnvolnnd, Ohin, .fumirtry 
|-o. 1913,. in the Normal School Hnildin^. wliiOi is h)c:i(i‘d lirturcii 
Kuclid Avenue and East 107th and lloth Slrccts, finir milis nf 
the center of the city. 

'I'he opening session will be called to nrder at 1 p. m., W'eilncsday, 
.biuuary 1, when the address of the Uresident of the Assoriatinn uill It 
ilelivered. The meeting will be conliiiued Thursday, iti the nutriiiug 
;ii]il afternoon, and the final session will be lield at 10 :i. in.. Friday, 
.hiiniary 3. 

Other Meetings 

The American Association fiu tlie Advancement of Srhan't*, and il.s 
uOiliated societies will hold meetings throiitrhout the werk. The E^ito- i 
biological Society of America w’ill meet on Tues<lay, l)e<Tinher 31, 
;iiid on Wednesday morning. The ]>uhlic lecture hehtre (liat Sucir-ty 
'.vill he delivered Wednesday evening hy Dr. T. ih t .aivcrt «)f Ifiiiladel- 
i'iiia, Pa. The American Association of Oliiein! Hurt iculi ur.bl In- 
spectors will meet Thursday evening at 8 p. m., when ilie ITe'-idential 
:iddress will be given. The meeting will he continued to triday nftei- 
ii'Mii) and evening. 

Hotel Headquarters 

Tlio hotel hcmlquarters tor this Asr^oeiali.iii liiivi: heeii .-■■ur.'.l mI 
Hotel Euclid, which is located at Ihiclid Aveime. 1 Hh aiel llur..i, 
.'ireets, i» the central part of tlic city. Hale,- rai)!')iir; Iroin si ,All per 
‘lay and up for single rooms have l,ei'U ,-ecured on llii‘ l.iirope.m pi, in. 
.M'-iiiliers arc urged to make hotel rcservati.in- a,i soon a- a.- 

tf" luimlicr of romns availalilc at Hie lower rats are limii.d. 


Railroad Rates 

The following information concerning railroad rates ha. - |.,.nn Inrn- 
■O'd by Dr. L. 0. Howard, pciniaiient secretary of tin .tnn rna.n 
'-•aciation for the Advancement of Science; 



(,'l<;vcJaM(l in th(.> trrritory of the Central Pasfsenger Association. Legi^r 
acts having rcdumi fares in this territory to the two cents a mile basis, the ('f f r, 
Passenger Association cannot make a further reduction by authorizing the certii;. . 
Ilian of fare-uiul-three-fifths for the round trip. This means that the certif';. 
plan does not apply for this meeting. It is suggested that advantage be tak*-;; , : 
such excursion furrs as may be in eiTcct at the time of the meeting. Mcmb(“r.s slio;. 
tljerefore, consult, tlicir local ticket agents regarding routes and rates. Parlor : 
fileejiing car accommodations should be n>served in advance. 

Prom the iState.s of Californiaj Nevada, Oregon, Washington, ami west of, 
including, .Mission Junction, li. C.; also from what are known as Kootenay comci-ti 
poinLs, namely, Nelson, llossland, Siuulon, Kaslo and Grand Forks, B. C., !■- 
Transcontinetiial Pas.senger Association has on sale daily Nine-Months Touno 
fares, apimiximating two eents per mile in each direction, or about one fare ami -o,.- 
Ibird for tbe round trip, 'bhe nine-month.s fares apply to the ea.stern gateway ^ 
Mk* Traiisciititinctilal tfU'ritory wbicb arc:— 


.\tchison, I\:Lnsa.«, 

Cliicago, Illiiiois. 

(.'olorailo Springs, Colorado, 
(‘ouneil BlufTs, Iowa. 
Denver, Colorado, 
b'urt M'ortb, "I'cNas. 
Ilouslon. 'I'c-xas. 

Kansas City, Missouri, 
l.f'avenwortli, l\an.''as. 


Mem])his, Tennessee. 
.Mineola, Ti'xas, 
Minmaijiolis, Minnesota. 
N(‘W Orleans, T.oui.siana. 
Omaha, Nebraska. 
Pueblo, Colorado. 

•St. Jo.si'pli, Missouri. 

Sr. T.oiiis, Missouri. 

St, Paul, Minne.sota. 


Station agents will (.-heeifully advise del<‘gate.'< as to the eastern ])oints to wlivi; 
it will be inovt lulvantageous for litem to purehase ninc-iitonths ticktJs in nTuvaiL; 
llinnigli to C'levt'land. 

Proyiortionately higher fares are made to priiieipal Atlantic seaboard pouC' 
and to interior peunt.s .such ms New York, N. V.; Baltimore, Md.; Philadelphia, ; 
Ma.shington, D, C.; BosUm, Mass,; Montreal, C^uc.; \lbany, N. Y.; Pittplturgh. I‘;t ; 
ButTalo, N. Detroit, Mich.; Toronlci, Ont.; Cincinnati, Ohift.; IndianupoY 
Ind.; Atlanta, Oa., i't(‘ 

'rhe nine-months fares do not apply to intermediate or interior points, but oiiiy 
to what are known as tlie eastern gateways of the Association, .such as those icmi- 
including also Coloi'ado Common Points. Should it happen that delegates ;ipi’i> 
at a station on the Pacific Coast from which the nine-months fare is not in en'r.-. 
which may be thi' (‘ase at very small, unimportant statiori.s, the agent will clicertciiy 
ascertain and advi.se them the nearest point to his station from which such fare -1-- ' 
aiiply. 

Official Buttons 


The official button of the Association will be supplied to all menihi !' 
whose dues are paid, including dues for the year 1913. These will h' 
furnished at the meeting on application to the Secretary. 


Exhibits 

Several members have signified their intention to place on exliii'i* 
tioii specimens of insects or breeding apparatus of various kii T. 
In addition to this the Ohio Agricultural Experiment Station 



liiako an extensive exhibit of injurious in ilu'ir \ai‘iiius 

'I'his exhibit is used at a^ricultura: fairs and will Ix^of wid.* (‘daoati.mal 

;t!ul practical interest to members and vi-ititi-v. 

Program 

Wednesday, January /, J.Ja />. m 

Ucj)ort of the Secretary. 

Report of the executive conmiittee, by President Hunter. 

Report of the employment bureau for entoinolneisis. |,y 1'. I,. Wadi 
burn, St. Antliony, Park Minn. 

Report of the committee on nomenelai iiri', Iw lletlior! ( eliair- 
man, Columbus, Ohio. 

Report of the committee on testing proprietarv inx ei iridrs, by lb D, 
Sanderson, chairnian, Morgantown, W. \ a. 

Report of the committee on alhliation with a^ih-ultuml organi/ation-. 
hy F. M. Webster, chairman, W'ashingion, 1). C, 

Report of the committee on legislation, liy 1C 1). Sundor-nn. (‘Ii:iirm:in. 
A [organ town, W. Xu. 

Report of the committee on atliliatiun of the 1 lori liaill ura! 
with the American As.soeiati()n of Kcononiic l‘ait<niiolngi>t>, h\- ib 
Symons, chairman, College Park, .Md. 

Report of the committee on entomological invrstigai ion-. 1)\ T. .1. 
[feadlee, chairman, New Brunswick. X. .1. 

Appointment of committees. 

Miscellaneous business. 

Action on proposed amendment to th(‘ constitution. 

Strike out the fir.st sentence in Article II, Section 1. In I In* fob 
lowing sentence after the word ^‘entomol(»gisis'’ leld 'dioriicub 
tural or apiary inspectors,'’ so that tin* scntcnc-c will read ;i- 
follows: “All economic entomohjgists, horti<'ult oral, or apiaiy 
inspectors employed by tlio ferleral or state govoitimeni- . . . 

may become members.’’ In Article III, Section 1, onni tin* l.-i-t 
.sentence, which provides for the appointment oi tin; mcinhcr'liip 
committee by the President of the Association. 

New business. 

Annual address of the President, W. D. Hunter, Daila-, Ic-xa-. 

Reading of Papeiis 

"Further Data on Heat as a Means of Controlling Mill Insects,’ 
by George A. Dean, Lawrence, Kans. (10 minutes.) 

temperature required, amount of riidiution nf‘C<'S;':iry, and of 

'cveral large mills. 



'‘Not(‘s on the Kice Water-Weevil, Lissorhopirus simplex Say,, anh 
Control/’ by W'ilinori Xevvell, College Station, Texas. (15 miniu< 

An lUMrouiil of tlio writi r’s ol)f!or\'ations on tlii.s insect in the rice belt of I.oiii-i , 
IbOO. Notes on feeding habits of adults and larvse, host plants, kn)-’ .. 
ity, probable nunibfT of generations annually, etc. The clue to successful cf>h'[i j 
of the pest by [jro]>er manipulation of the irrigating water is pointed out. [ 
of arsenical fjoisons for destroying the adults before oviposition is suggest e«l 

“Bomo Experiments with Roentgen Rays upon tlie Cigarette Reeilc. 
JjmodtTnm serricorne” by A. C. Morgan and G. A. Runner, (.'lark'- 
ville, Teim. (15 minutes.) 

‘^Schizotwura ulmi (Jodiens) distinguished from Schizo7ieura lanu^ra 
(americana)” by Edith M. Patch, Orono, Maine. (5 minutc.<,) 

Distirnrlive specific characters arc presented for these two ai)hides both of which cm I 
the If'iives of elm; and evidence is cited to show that both species are present im 
A merica as \\etl as in hhirnpe. 

Adjournment. 

Program 

Thursday, January 2, 10 a, m. 

Discussion of the Presidential Address 

Reading ok Papers 

“New Destructive Insects in Now York/’ by P. J. Parrott, Geneva. 
N. Y. (12 minutes.) 

Brief account of the iinjiortance and distribution of a number of .species new lu the 
State of New York. 

“The Introduction, Methods of Control, and Spread of the Meih- 
terrancan Fruit Fly in the Hawaiian Islands, and the Dangei' "! 
Introducing this Pest into the United States,” by Henry II. >ev- 
crin, Madison, Wis. Lantern. (80 minutes.) 

How the M<'diteiTanean Fruit Fly was Introduced into the Hawaiian Fl:md>: V/ 
results of e.xperiuicnts in trapping the pest with crude petroleum products, vegct;/M 
and animal oils, ‘‘Spray and Spraying” and Clean culture; the distribution u! 
pest an the Hawaiian Islands within two years and the power of flight of two th'' •" 
and marked male fruit flies; and the danger of introducing the pest into the 1 > 

“Organization for Efijective AYork,” by F. W. Rane, Boston, ^hi-' • 
(10 minutes.) 

“A City's attempt to Trap Brown-Tail Moths,” by C. H. N 
Jr., Durham, N. H. (5 minutes.) 

I'he varying captures at arc light traps. Proportion of males and females. 



-Results of Experiments in Coiun.lli,,;; the (hi.^v M„tl, l,v ivinovin- 
its favorite food plants,” by A. F. 15uinr^< ;.n,l n. \|, h,,.,.,,,' 

Mass. (15 minutes.) 

••Frcliminary Review of the Pa^a^iu■^ of Cv.ru. in lAli- 

tornia,” by P. H. Timbcrlake. Whittier, (Ah (l.'> iniiintes.'i 

A ^liort account of the habil.^ and intcnvlationship .,i Me ,]iir, r<nt an.l .-i 

tlu'ir cfficienc}'. 

"Some external parasites of floniestic ffovls," by (1. W. lli-n it-k, Iiliaca. 
X. Y. (10 minutes.) 

"Some Natural Kneiiiic.s of lied Siiidoi-/' lo ![, .1. (^uayle, Ih-rkrl.-y, 
(al. (15 minutes.) 

All account of the biology and capacity jur feeding df ivjirt-ctiiAtut- df lltf dilh a. nt 
Insect Orders. 

.Vdjournment. 

Program 

7'hurs(htij, January /.->o p. in, 

KkADIXC; of IkVFHH.S 

"ficonomic Entomology at the Seciuui lutiunatiohal of* 

Entomology/^ by L. 0. Howard, ^Vasliiiigtnn, 1). ill) iTiinutevi 

"Mosquito Control Work in Connecticut in lOl'dC by W. \]. briit<in, 
New Haven, Conn. Lantern. (10 ininiites.) 

Brief resume of educational work, cainpaigiiri frjr raising fund-, area draitieij. i '<<^1 
of draining and oiling to abolish IiR'cding piac(‘S, 

“Notes on little known habits of the spotted fever tick/' \n K. A, 
Cooley, Bozeman, Mont. (12 minutes.) 

Attitude assumed while waiting for a liost ; leaei km lo passing sliadnw - , .-da.'e iv< m -s 
to animal breath; avoidance of sunlight, 

‘‘.\dditional Notes on the biology of tlie Kooky Mountain 
fever tick, {Dennacentor venudus Bonks}/' by ¥. C. Ki^hojip oiel 
V. King, Dallas, Texa.s. (10 minutes.) 

A'otes on the Ufc history, seasonal history and habits which h.avi' bff-tj tii.el*- inain!;. , 
•dnee the publication of Bulletin Xo. ho of tli^ Montana lixpenmem Si.atlej. mM 
BiiUetin No. 105 of the Bureau of Kntomology, are lifought tf^gfilifr. 

“iVlIagra and the Sand-fly II/' by S. J. Hunter, l.awrctirto Km.’. 
15 minutes.) 



“TliC Traristiiissiou of Infantile Paralysis by Stomoxys calcitr'i ..^ 
a resume of Observations by Brues & Sheppard and Experimeii!:tl 
Work by Bosenau & limes and Anderson & Frost,” by C. T. 
lirues, Forest Hills, Mass. (20 minutes.) 

'‘The Stable Fly, Stomoxys calcitrmis L., its Bionomics and Life Li^. 
tory,” l)y ('. fiordon Hewitt, Ottawa, Can. (20 minutes.) 

“d'lic Stable Fly, Stohioxys calcitrans L., an important Livestock pe^t," 
by F. C. Jii8lio[>p, Dallas, Texas. (15 minutes.) 

The 8(‘vcre outbreak o[ this post in Texas during 1912 is di.scus.sed. The iniport;Ui'-o 
of the spooio.s in othfT i>arts of the United States i.s considered and notes on the )i;i‘ 
lii.'^tory, habits, natural eruanies and inetliods of control arc included. 

“Xote.s on comparative tests with Zinc Ar.senite and Arsenate of 
Lead,” by W. J. Sclioene, Geneva, N. Y. (5 minutes.) 

liH-iudcs feeding test.s witli Insects and ofTect on foliage. 

‘Ttosults of the Arsenical Poisoning’ Investigation,” by K. 1). ball, 
1C (L Titus, and J. K. Greaves, J.ogan, Utah. (10 minutes.) 

Surniiiary of rc-sults, {>ffect of arsenicals and alkalies on leave.*;, on bark, and study 
of allVcted regions with suggestions as to real cause of trouble ascribed to above. 

*b\rscnical Residues on Fruit,” by W. C. O’Kane, Durham, X. H. 
(12 minutes.) 

Delenniuations of the amount of poisons adhering to ripe fruit after spraying; buni* 
inary of analyses. 

“How Contact Insecticides Kill,” by G. D. Shafer, Kast Lansing, 
Mich. (S minutes.) 

On the influence of Carbon Disuljdiide and Oasolino vapors upon the activity oi 
Oxiihise Extract of Insects. 

“Injuries following the application of Petroleum and Petroleum 
products to Dormant Trees,” by E. P. Felt, Albany, X. (!■' 
minutes.) 

“The Success of a Two-spray Calendar in a Kansas Orchard,” by II. B. 
ITuiigcrford, Lawrence, Kaiis. (10 minutes.) 

Adjournment. 

Program 

Friday, January 3, 10 a, m, 

Reading of Papers 

“The Codling Aloth and One spraying in the Hudson Valley,” by L. 1 > 
Felt, Albany, N. Y. (10 minutes.) 



-I'all Spraying for the Pear Pr-ylla;' i,y H. i:, ll.Kiiikhs, Crneva, 
X. Y. (10 minutes.) 

l!,‘;ults of Experiments to protect pciir oivh.-tnls ).y f;t!l spr:,_\ mi: 

“Feach Stop-back, the work of the 'rarnislu d IMant Imu/" hy Loonani 
Haseman, Columbia, Mo. (Jo nhnmt's.'i 

Recent outbreaks, life history, food planls tnid rrtii».dns. 

‘‘Notes on Three Common Tree Crickets, " hy \\ ,[. Fainiit and B. ]{. 
Fulton, Geneva, X. Y. (15 miimics.'i 

Oviposit ion, Imbits and host plants. 

‘‘The Su^ar Cane Insects of Porto Uico, hy I), )., \aii ivi.i.., uii. 

Piedras, P. R. (15 minutes.) 

A ILst, witli notes, of the insects alTf'ctin^; siijni!' CMnc in Poitn Itn-n 

“The Arrangement of Material in an Itulniiinlu^ical Ihilletiii.” liy 

R. L. Webster, Ames, Iowa. (10 inimites.) 

This pupcT considers an arruii^cnuait of inaMfi' fnr an ciinnutilo^iral Initli tni whu-li 
separates the popular and tcclinical discussion: i!ir jir-t hnini: plncni ,i( ih* fiunt 
portion of the bulletin, followed by the second. 

“Kntomological Pioneering in Arizona,’' by W, Moirilh I'bM nix/ 
Ariz. (15 minutes.) 

Kntoinological conditions, experieiices, nlwival ions nod pro^fM cfs in .a lii M new (o 
economic entomology. 

“Apparatus for Maintenance of d'honnal Climatic Conditions/ hy 

S. J. Hunter, Lawrence, Ivans. (H) minutes,) 

“The Sugar Beet I.eaf-Hopper/’ Ijv K. 1). Ihtll, hogan, I hili. 10 
minutes,) 

hi^tribulioii, amount of damage, method of attaek and ren)e<]i;d nicnsun^. 

‘'Some Notes on Laphygma frugiperda in Porto Jtieo, ' Ity I hoinas II. 

Jones, Rio Piedras, P. R. (10 minutes.) 

Notes on occurrence and life history of the specie:^ in h'.rrto Rico. 

"Recent Studies on the AVeevil and Bud Moth of the Wainut ami a 
Saw fly attacking Blackberry,’" by AV. F. Britton, New Haven, ronin. 
lantern. (10 minutes.) 

Brief presentation of life history and injury of (‘adi oi these jr'si.-, .il.»oiit vvhifJi lio.r 
'-1 nothing has previously been knownr 
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‘^Controlling the Apple LeaCHopper in Missouri,” by Leonard 
man, Columbia, Mo. (15 minutes.) 

Notes oil life lii-tory, work of the pest in Missouri and methods of controlling it. 

“The Unspotted Tentiform Leaf-miner of the Apple,” by Leonur' 
Hasemaii, Columbia, Mo. (15 minutes.) 

Life liistoiy, recent oiit}>rpaks in Missouri anil methods of control. 

Final IM'sixkss Session 

Report of committee on auditing. 

Report of eominittce on resolutions. 

Report of committee on membership. 

Report of other committees. 

Report of on mm it tee on nominations. 

Flection of officers. 

Miscellaneous business. 

Fixing the time and place of the next meeting. 

Final adjournment. 

A. F. Ru uGEss, Secretary, 

^Iclrose Highlands, Mass. 

W. D. Hunteu, President, 
Dallas, Texas. 
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NOTES ON THE BIOLOGY OF CHELONUS TEXANUS CRESS’ 

[W \V, D\vi<;ht Pikhck and 'F. K. Holuiwav, uf ! . S 

Dcpartioriff of At/r/cnl/'irc 

In this paper we describe the v(‘ry iH’(>uliar of CIhIouh.k 

lixanuii Cressoii. In lirief the adult ('hrheiiis deposits its ea.cs in 
the eggs of its hosts ]>ut the parasiti' emerges not iruni ilie egg, Imt 
from the larva develop, ed tlierefroin. Ovipositimi in the li«i>t'> rgg 
;iiid retarded developiiK'iit of the parasite t(» permit the h<»t id haieh 
and grow to considerable size lias luani [xiinteiloiit liy Marehal 'Suin- 
tnarized by Bugnion, 1007. Sinilhsdiiian Ih'pnri for I'.Niii. pp. 

■il4) with referenci' to tin' Kncjjrln.s Jn^ricollis Dalnian whieh dMptjvii, 
ill the eggs of IlyponoNifida em/o/r//e. <‘te.. and by Silvesiri i lhtt!dgi:i 
del }Atomai<iix trunc(!telh(-'< {Dalin.). Portiei, p]). L 10. lOOOi with 
relerence to LUottiuMix trnece/e/bes Dalnian which dvi}»»iis in the 
'ggs of Plusia (jamma Tanineus and other Lejiidoptera, ijh>nti\y>tx 
trunaifelius is polyetnbryonie and pfjssibly paalogeneiie in :i!t(‘Miale 
geiuTations; Encyrtus Ju<^cicolIis is also ])oiyembr\ (Miie, but the (‘liel- 
eriiis we have ob.served is a single and simple jiarasile. ddie l.iOp- 
inastix ailult measures onl}^ 1.9 nim. in length and the egg ul Piu^ia 
mi'asures 0.0 mm. in diameter. Chelonus measures fully o mm. and 
the egg.s of Heliothis mea.suro about O.o inrn. in diameter, wliile tlm.^e 
ef Laphygma are still smaller. Thus tlie eimtrast i.^ mueh more strik- 
ing when one observes Chelonus ovipo.siting limn it woiihl be in ol^-erv- 
ing Litomastix, 

' Published by permission of the Chi(;f of tlic Bureau of I'.nternelogy. 

•It appears since sending in the above inanu.-cript tliat during die diiijriur ef 
Mr. R. A. Vickery, of the Bureau of I'intornology, at P^niwn-vilh'. 
''Oiifirmed these observations in regard to Chelonus an<l J^nphygmu. (t ai o :ip- 
that Mr. T. H, Paries, also of the Bureau of Enloniologw r^ar^l Chflonus 
bom Laphygma through two generations at (greenwood, confirniiijg in all 

rc.'j)M( ts the observations reported by Mr. Pierce in the above itriidc. 
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Th(‘ earlii'st re(*(;rd in the files of the Southern Field Crop Laborati ;v 
indieatin^? the habit of oviposition of Chelonus was made by Mr, J. i) 
Miteiiell at Vi<^toria, Texas, August 17, 1909, when he observed sev. i M 
adults of CheloHUii lexanua apparently ovipositing in the nuiiK'n.i.* 
egg masses of some undetermined Lepidopterous insect on the wal!^ 
of a house. 

At Ilnjwmsville, Texas, on March 11, 1911, the junior author ni;i<li 
tlie following note: 

“Whih^ colh'Cting eggs of Heliothis ohsokta Fabr. on young corn ili)> 
morning I noticed a Hymonopterous parasite on a leaf, I disturhf.i 
it slightly but it would not leave its place. I then noticed that it ua. 
standing ovia* a dark Heliothis egg, with its ovipositor in the posit imi 
for parasitizing the egg.” 

The parasite, which was found to be Chelonus texamts Avas cauglji 
and Avas takc'ii to the laboratory, Avhere it Avas placed in a tube Avidi 
aliout two hundred Heliothis eggs. It oviposited in one egg after 
another, siaauling from five to thirty seconds at each egg. Helinliii' 
larva' emerg('d fiom the eggs on IMarch 13 to lo. A number of the-e 
larva' AV('re reared and obseiwcd for parasitism. On April 6 one larva 
was (h'ad and a Avliite ( 'helomis lar\m had emerged from it. Tlie dca<l 
Ib'liotliis larva Asas about one fouilli of an inch in length and the para- 
sitic larva Avas aliout the same length. Tlie body of another Heliotl!i> 
larva, which liad jirobably died a day or two earlier, AA’as dried into a 
small him]). The Chelonus larAui Avhich had emerged from this secmiil 
Heliothis larva was very active l^otli of tliesc Chelonus larvie din! 
Avithout ])u])ating, Init by Ajiril 13 Iavo Chelunua cocoons were obtained 
from the lot of Heliothis larva) from the parasitized eggs. On AyCi 
24 one adult of Chelonus emerged from one of these cocoons and was 
l)lact‘d Avith another Chelonus, both from eggs of the original feiiwle. 
both ]>arasites seemed to be females, though one Avas larger than thi; 
other. They seemed to desire to escape from the glass tube in Avhiv)! 
they were confined, and they shoAved no desire to copulate. Cn 
April 25 fifty Heliothis eggs Averc placed in the tube, but oviposit i‘>n 
Avas not oliserAxd. Hy *May 12 the smaller parasite, Avhich must Inivc 
been a mule, hud died. The other parasite aa'us given Heliothis ' 
on a piece of corn leaf. It examined the corn leaf and then the via:'- 
and forthwith began to oviposit. 

The parasite collected on March 11 was placed with about si vvn 
hundred Heliothis eggs in four lots of from one to tAvo hundred cai:'- 
During the period from March 11 to March 20 the parasite proLvo-l^' 
oviposited in most of these eggs. It was given drops of a soluta'^i 
sugar and Avater for food, and sometimes it fed greedily. The par: dto 
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[,:Ld a habit of drawing up its logs and foigning doatli wlini distiirbt'tl, 
;i< does the boll weevil and many other insects. 'The ovi|Mtsit(ir is 
luuut at the apex, It is pres.sed straight into tlie egg. An interior 
process undoubtedly pierces the sliell of tla^ egg. 

At the time the not(!S mentioned were nia<le, tlie juni<ir author .'^[loke 
of the matter to several entomological fritaids, but they wvw ail so 
reluctant to believe that a Braconid which was apfiioxiinalfly half as 
hirge as a bouse fly. would oviposit in lleliothis (‘ggs (ir in any (>ggs at 
uU that nothing was publisl)ed on tlie 8nbje(‘t. 

While searching for egg ma.sses of Laphmjmd Jru(ii)hr<}d, which were 
4 uite abundant at Ualla.s on many kinds of trees, th(‘ smior author on 
September 23, 1912, twice observed specimens vi i }uhnusUx>i}iuso\\ 
egg masses, apparently ovipositing. Tliey wmv xevy e.asily ivmovrd 
whh the eggs to tubes without in tlic least distiirhing them. 'Hh' t'gg 
masses probably contained about one hundna] and fifty ('ggs oueli and 
t]>e parasities were at least as large in bulk as half the mass. I hoy 
would feel with their autennm ov(t (he surfac(' of the eggs :imi ihon 
advance ami insert the slender oviimsit or in an egg, then in lr>s than a 
niinute would withdraw the ovipositor and insert it m tho n<-\» <'gg. 
This iwocess continued for a long time, with nmtiy .^urvoys lor ntipar.'i- 


sitizedeggs. . 

The unusual abundance of egg masses winch mac ln*gitiniiig o ^ 
liatch on September 23 was itreci'iltsl a few days bcfoiv by hiry.- IliCils ' 
,d moths. Coincident with this abundance was tl.c ap|.c:ir.ai,cc nt 
iii.aiiv adults of Chehnus kX(Viu« wliicli were cxploruiy urass a„.l Ire... 
aml'wcrc often found at the luctarics of coIIom, c.aslnnlaa,, .and 
p..uel,. It was therefore a simple matt.a to collect -pccuuc.s tor 
lolatton with egg masses not too far advanced. Tins aimudanc of 

Chekmus was noticed .at the same lime 111 1911. • , ,, 

(Ml October 15, just twenty-twu days after ihc '"'y' 
iiuoscs were collected, the fir.st two Chekmus larvic Idt (arm 
winch were but slightly more than onc-lialf me), loiig. and bc.,,n 

^|lin their beautiful, thin-me.shed white co( o<in>. 

l-ifty-seven broods of Laphygma lanae iprc am cr 
.oapicnt to September 23, and from twen 1 .yd.vc of "y' - ‘ 
l.ivil. The first cocoon wa.s formed Octobia IS, am . • j ^ h 
a period of ten days thereafter, From these 

ihev had reduced their own numbcr.s by caiimb.ili-m, ^ . . 

foiiy surviving worms and parasitc.^^ I.i 

tl,.' last .surviving worms were parasitued. with the 

lirinr to cocoon formation were made on twen \ j nvi-niv-ix 

nuige twenty.five to thirty-two day.s and with an aier..g.. nf . 
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On OetobiT 5, from an mass collected September 12 at Argciit:, 
Ark., only three worms remained, they having gradually exterminao 4 
their mutes although in the presence of plenty of food. All three ni' 
these worms were parasitized by Chelonus texanuii and the para.-iif 
larvie issued between October 5 and 8, leaving nothing but skin ami 
head shield. Tlie hosts were about one-half inch long when killed. 
Two of these parasites became adult between October 17 and 2s. 
after a twelve to (Mghteen-day period in their cocoons. 

The parasitism has a peculiar effect on the Laphygma Iarva\ Tin y 
grow and fei'd a])parently quite normally and their cannibalistic luihits 
arc not in the least diminished by the presence of a larva within tlu ir 
bodies, ];erha]jH they arc more cannibalistic. When about one-half 
inch long, if parasitized, the worm make.s a cell. This would probab- 
ly be in the soil under normal conditions. This cell is supported Iw 
a fine meshed yellow silk cocoon. Within two days after completing 
the cell the larva dies, and on the next day the parasite larva emergf s 
from a hole about the middle of the body. There remains nothing 
the host larva but the shrivelled skin and the head shield. Tlie par- 
asite procced.s to spin its beautiful white cocoon within it.s host^s yclltov 
cocoon, taking one or tw^o days for the process. The time of emn- 
gcncc of the parasite seems to depend almost entirely upon the sizi* df 
the host. If it grows and feeds slowly, so does the parasite within. 

The premature spinning of a cocoon by the host larva long beforn 
it could possibly be ready to pupate is a striking example of the result' 
of parasitism. Tiiis habit also gives added security to the pnra^•it^* 
when it emerges. 

It is also of interest to compare the twm host species thus far studied, 
Heliothis depo.sits single uncovered eggs and Laphygma deposit- 
great masses of eggs in several layers (several hundred to a mass} and 
covers them with scale like hairs. 

It appears that this habit of oviposition may not be charactcrisiii* 
of ail species of Cheloiius for Silvestri in describing the habits ul 
Chehmis elivaphilus Silvestri and C. orientalis Silvestri indicates that 
oviposition probabl}^ occurs in the very young larval hosts (Silvestri. 
La Tignola delb Olivo. Portici. 1907. pp. 154 157}. 

The determination of the Chelonus was made by Mr. Henry h- 
Viereck, to whom we owe our acknowledgments of his kindness. 



RUSSELL AND JoHNSrnN: Bua.uiV (1- T!. i It \>rK'HrS 

the life history of TETRASTICHUS ASPARAGI CRAWF,' 

By H. M. Rossell and F. A. Johnstun, ,>! 

Depdrfmutl of Agricullurv 

Te.trastichus asparagi was first roc^ordiMl in July, ns an rm-iny 
of the common asparaj^us beotlr {Crionris ttspunuji Linn.!, by Dr. 
II. T. Fernald,2 who published another short article on same insiyt 
in August of that yoar.'^ In tiiese pa])ers Doctor I'ernal.i descrilKal 
tlio habits of tlie female in oviixwiling in tlu^ egg of tin* host and slated 
tliat it appeared as if this insect would lie an efiicicnt egg parasite of 
the asparagus beetle, rnfortunately, through press of oilier matters, 
lie could not devote sufficient time to this insect so that he <hd not rear 
the adult, and so failed to ohservi^ the strange life eyehe and the 
equally interesting feeding habits of (he inatnie insect, d'liis species 
was described by Mr. J. C\ (Vawfonh of the I'nitt'il Slates National 
Miiseumy in October, 1901).^ 

While the writers were located at Riverhead, bong Island, N. Y., 
during the summer of 1912, this insect was ohsia-vi'd in large numliers. 
The observations here recorded were made on its life bistory and liabits 
at that time. Tiie junior writfu’ l)v his careful iiianijmialion urns 
succes.sful in carrying this insect throngii its coinjih-te life cycle. 

On June 10 the writers were inspecting a field of asparagus at .\q,.w 
Ijogue, that was being cut for market. This field had a few uncut 
rows that had been left as a trap to attract tlu' asparagus berth's and 
oil these rows the asparagus beetle was very alaiiidant ;iml ttie eggs 
were found on the plants in large numbers. .Associated witli these 
beetles in noticeable numl)ers were the adults of paradti-, often 
from five to seven occurring on a single stalk. Dhservation revealed 
that these were ovipositing repeatedly in (he eggs of tlie asparagus 
beetle and at the same time destroying many of the eggs Iiy fei'ding 
on them. This feeding was so extensive that out of 2.097 eggs eourded 
on 28 stalks of asparagus, 1,495 had been destroyed. 

A number of adults of this parasite were brought into the laboiatory 
and allowed to oviposit in the eggs of the asparagus lieelh*. Instead 
^'f the adult parasite emerging from these eggs, however, (lie larva* of 
the beetle came out, but died from lack of tender food. J his n*Hiit 

‘ Published with the permission of the Chief of the Buroui of Knlomolojry 

• A parasite of the Asparagus Beetle, Cir. 23, Mass. Agr. I'Ap. Ma. 1 1909 1 . 

■‘A Parasite of the Asparagus Beetle, Journal of Kconomic lMi(ojnolosi\, \o . •>, pp- 
"'^-279 (1909). 

' Tetradichus asparagi n. sp. Proc. Ent. Soe. Wa.di., vol. 1 1. fi- lot) 'l .-'O t. 
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was very astonishing, as this insect had been looked upon as an 
parasite. However, it confirmed the opinion of the senior writi r 
that, inasmuch as the adult was twice as large as the host egg, it could 
not develop to maturity in the egg. It seems that, unknown to th^ 
writers, Mr. W. F. Fiske of the Bureau of Entomology had held tin* 
same view, for he suggested to Doctor Chittenden last fall that, as the 
parasite was so much larger than the egg of the asparagus beetle, it 
could not possibly breed from it, but must come from a much large r 
beetle. He thought that a species of Trirhabda which feeds on Soli- 
dago sp. was most likely to be the true host of this insect and that ii^ 
habit of feeding on eggs of the asparagus beetle was an acquired on(\ 
Mr. Flsk(^, however, also missed the connection in the curious life 
history of this insect, possibly because he had not observed it in the 
field. 

As true oviposition had been noted in the eggs of the asparagus 
beetle, and as this parasite refused to feed on the eggs of the ])(>tat<i 
beetle (Leptinotarsa lO-Uneata) and of the elm leaf-beetle (Gahrucdln 
luieola), even when confined wth nothing else, the senior author liehl 
to the view that the asparagus beetle, in some stage, must be the true 
host. Dissection of the eggs of the host, by the junior author, revealed 
the eggs of the parasite and it appears as if this insect must develop 
in the larva of the beetle. 

* Oy June 10, when this insect was first observed, the senior autlK'r 
collected a number of nearly mature beetle larva3 and brought them 
into tlie laboratory These entered the ground on June 21 and fonned 
pupal cells. These cells w-cre dug up on July 2 and examined. Many 
contained tlic pupae of the beetle, but one was found to be paclo'd 
with six white parasitic larvae and nothing remained of the liosi bui 
the black larval skin. Tlicsc larvae W'crc about mature and some tlays 
later changed to pui)a'., but all died in that .stage. Thus, for a second 
time this life-history probleiii failed of being solved, as it was noc 
proven that the insect that parasitized the egg of the host belonged to 
the same species as the larvae that developed in the host larvae. Tho 
writers, nevertheless, felt encouraged to continue the investigation. 

About July 10 another lot of asparagus-beetle larvae was collected 
by the junior author and placed in large vials in the laboratory. Wlicti 
examined July 21, many had changed to adults of the asparagus beet!' . 
but in one vial there were three pupae of a para.site similar to 1h<'^'- 
previously observed. On August 1 and 2 the adult parasites emerg' n 
and were identified by Mr. J. C. Crawdord as Tetrastichus asparagi. 

During the last half of July, after an absence of several weeks, t i 
adult of this parasite was again discovered in the asparagus fid ' 
feeding and ovipositing in the eggs of the beetle. At that time t;'' 
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plants were large and the eggs soattcrod widely throughmit th«‘ (iolds, 
so that the parasite had also scattered and was ver>' hard to liml. A 
number of the parasites were collected, luiwever, and fakm into tin- 
laboratory by the junior author and confined in vials witli cgg> of tin- 
asparagus beetle. Wheti the parasitc-s had oviposited in tln-in tln-se 
eggs were removed and the sprigs of the jdatit bearing tln-in wt-re put 
in moist earth until the larvte of the lu-i-th- hatched. 'I'ln-M- larva- 
were carefully supplied with fresli food from time to lime and when 
full growTi were allowed to pupate in tiie Ixjtlom of the vials in soil 
provided for that purpose. Alany formed their i)iipal cells along the 
sides of the vials atid could be observed froni linn- to time without 
being disturbed. 

A few day.s after going into the soil tlie beetle larva- beg:in to i-ltange 
to pupse and still later numbers of tliem were observed from wiiieb the 
parasitic larvae had emerged. 

The larva cd Tetrastichis aKparatji when inaturt- is from 2 to 2..') 
inm. long and 1 mm. wide; it is ovate and widest near the In ad. wlii<-li 
is hent under the both', ddie color is white, with the alimentary eamtl 
appearing greenish. The surface is smooth and diining and devoitl of 
hairs. There arc no legs and tlie larva sec-ms to be inea|KibIeof niotion 
except to move the end of the abdcmieii around wlic-n disturbed. In 
a few days after destroying the- liost, the parasitic larva eliaiiges to 
the pupa, 

Tlie pupa of this insect i.s aliout l.d mm. long and mm. wide 
and is yellowish white in color. It is conve-x dorsally uiih tin- luad 
bent under and the inC(ms]iicuous wing jrads are folded along the 
side, while the antenme and legs are folded miih-r ventr.ally. I lu- 
head, thorax and abdomen are distinelly different iati-fl from each 
other, the abdomen tapering posteriorly. During tin- latfer part of 
the pupal period, the pupa darkens considerably and ju-t before 
emergence is nearly black, with the eyc-s lirighl i<‘d. laoui 7 to II 
days were spent in the pupal stage and as the* adult, s eineigf>d fiom t))< 
ground in from 24 to 36 days after the liost eggs uen- ].ara^ni/,e-l. tin- 
egg and larval stages togetlier required 17 to 2.1 days. 

The living adult of this insect has the head ami tlmrax bluidi gr( lai, 
ami the abdomen green with coppery iridc-scc-ma-, !h‘' anic nri e me 
hlack and the eyes dark red while the wings are liyalim- wiih bumk 
Venation. The legs are black, exceiit tip.s of femur, til.ia and !ar-i 
vdiich are orange-yellow. The head is tran>vcr.-(? and tin abdoimn 
Veil rounded and ovoid. This insect is varudde m size ranging from 
about 1.5 to 2 mm. in length. 

As soon as the adults emerged from tlic pupu- tla-y began an 
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active M.^areh for t!:(* of their host and within a few minutes aio r 
heinj; plae(‘d with Oji^s began feeding and ovipositing in them. 

Tiie f)r(;(‘(‘ss of b-eding is best described by the field notes as folio 
Tlie insect began a careful search over the asparagus, moving aroiintl 
very slowly with tlie antcnine held down in front of the head, but ia 
constant vibrathui. In a short time the female discovered an egg aod 
examined the surface all over with her antenn*. Tlien she climb(‘il ii|j 
on tlic egg until lier head and thorax were above the top of it. Tlie ovi- 
positor was tlien (-xserted, from the underside of the abdomen, alnioM 
at right angles to the body. She then began an upward and downward 
movement of the alalomen and speedily forced the ovipositor into tin 
egg. Idiis was alternately thrust in to it.s full length and withdrawn 
for fully three minutes. During all of this time the antenna^ wen 
dropped in front of tlie head and held motionless. The female tlien 
withdrew hi‘r oviiiositor and climbed dowm from the egg. She then 
placed licr rnouthparts to the tiny hole and .sucked up all of the e.xud- 
ing egg contents. After this she climbed upon the egg again and after 
inserting the ovijiositor drilled for eight minutes, after which she sud- 
denly left the egg and went in search of another. When feeding liegaii 
she always raised the antennae to the liorizontal, but kept them in 
constant vibration. 

A number of adults that were observed in the field and in the labora- 
.tory^were found to occupy from 1 1-2 minutes to 23 1-2 minuti's in 
])uncturing and feeding on a single host egg. Thirteen females that 
lived an average of 7.8 days, during their life time destroyed b\' 
feeding, 260 eggs of the asjiaiagus beetle or an average of 20 each at 
the average rate of 2.5 per day. The largest number of eggs destroyi d 
by a single fc'male was 61 and tlie largest number destroyed in a siiigh 
day was 12. 

The process of oviposition wvas as follows: Tlie female slowly crawled 
over tile plants wdth the antenine held forw'ard and bent dow'ii, but in 
constant motion, carefully examining each object that she encountered. 
When she found an egg of the host, she carefully examined it wdth thv 
anteiiiue and if satisfied climbed up on one side of the egg and lowered 
the abdomen a trifle. Then the ovipositor w^as exserted and tlinist 
into the egg. There it was held for a short interval and then with- 
drawn— quite in contrast with the feeding habits, as the ovipositor 
was not worked up and down in the egg at all. Immediately the fenmle 
left the egg and continued her search for more and w'hcn these mou' 
found she either continued oviposition, or began feeding again. 

So far as this investigation has gone, reproduction has been obsei'\ ' il 
by tlie asexual method entirely, as in tw^o successive generations 
males have been reared. Females confined in separate vials as 
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they had emerged from the piipie began .ivipo-^iiiun in (lie host eggs 
and the adults were reared in these ('\|H'rinn iits. 

In confinement this insect has eoutiuiietl lo fnun i to 17 

hays and lived from 5 to 21 1-2 days and during that liie..' ovijiovit,.,! 
ill from 1 to 41 eggs of the liost besides destroying from 1 to til by 
feeding. In the few eggs of the host iliat have lieen disseet.-.l from 1 
to 5 eggs of the parasite were font id. 

The egg of the parasite is reniform with one end more .-haidertlian tl;e 
otlier, about 0.24 mm. long and O.nsdo mm. wide, and is of >omi- 
transparent milky color witli a granular ajija'aranee within. \\ hile 
the eggs may be laid singly, in a numbi'r of eases they wen^ lonnd in 
jiairs side side. 

In rearing tins parasite from 1 to 0 adttlts have enu-rge<! from a >iiig!e 
host larva, so tliat ap])arently for i very egg of iln- paia>iio one adult 
results. Polyembrjamy, thendbre, as in Kiu-ijr(ns, Llltinoisli.t\ and 
Copidoso-ma, so fully studied by Dr. ihiul Manhal'' and others and 
reviewed by Dr. L. 0, Howard/ appear not to oeimr in Ti Iritshrlius 
a.'tparagi. 

.Apparently this inscet has threi- generations a y<‘ar in bong I, -laud, 
for it was very abundant early in Jtnie at the time the first giaieraiion 
of the host was appearing, aftiu’ which it disappeanal, only to !m' fmimj 
again in July with the .second generation of tlu- host. Since that linu' 
two generations liavo been rearial under meirly norma! (amditioiys, 

bndoubtcdly this is a parasite of mneh ])romise, for not only d-fc- 
it (‘heck the asparagus heeth' by its parasitic de\a‘ln|m;ent, but it -eems 
to do even more good from its habit of feeding .-o energetii-aliy on the 
eggs of this insect. The fifdd where thi'se obsiu'vai ion- were matle has 
until this year always been s]U’aycd to ])rev(‘nt serious injury by tin* 
asparagus beetle, but this year, although if reeeivisl iieaiinent 
whatever^ tlie asparagus beetles wi-re so searec* that in) damage result i-d. 


DhVherehes sur hi Biologic ct lo Dovcloppeineiil ties llyaieooitti'ns Para-iOv-^ 

ha Polyembryonie Spccifiqiic on CeiiiiinogonH'. ,\rrli, Xool. i‘..\p. 't . \ol. li, iJp. 

207-335, pis. IX-XIII (li)04). 

' Polyembrjmy and the Fixing of Sex. Science n.s., vol, 2t, pp. sU) ‘ ' 
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NOTES ON LIXUS CONCAVUS 

ily IIaRRy li. Weiss, Nnc ]:^mnsinck, X.J. 

This beetle commonly known as the rhubarb curculio emerges frum 
its winter quarters about the last week of May in the latitude of Now 
Brunswick. It hibernates, presumably under debris commonly fouoil 
in the field, inasmuch as two specimens were taken last December 
from under dead leaves and rubbish and one from under a loose piofa* 
of bark at tlio base of a stump. Careful searches at different times 
later in the winter resulted in none being found. 

Egg deposition commences soon after emergence, as eggs were col- 
lected in tlio field on the first of June in the stems of Hwnex crispu.‘i, 
which is undoubtedly the favorite food plant of the larvm. Sun- 
flower and thistle were examined for egg punctures with negative 
rcvsults and in one instance only, eggs wxre found in a species of poly- 
gonum or smartwTcd. 

In dock the egg punctures occur from the base of the stem all the 
way to the tip of tlic plant and it is not uncommon to find from fif- 
teen to twenty punctures in a stem three feet high. Occasionally 
they occur in the leaf petiole. Not all of tliese punctures, however, 
contain eggs, only a comparatively few. Upon cutting into sonic 
‘steii\s, many egg cavities were found to be empty and the surrouml- 
ing tissue sliowed no evidence of larval activity. Other steins shuwc<l 
many empty egg cavities together with channels eaten by tlie first 
hatched larvau Sometimes these channels cut through egg cavities 
and other tidies cleared them. In either case more egg cavities were 
empty than should have been the case, especially as only one or two 
larvm were usually found. From this one is forced to conclude that 
the beetles are either often disturbed during oviposition and get no 
further than tlic cutting of the cavity, or that the first larvte whiOi 
hatch out cat any eggs they may come across on their way to the root. 
No matter how many egg ininctures are in a stem, not more than 1wi> 
or throe larvie can be found early in the season and later not nmir 
than one. 

In the laboratory, eggs hatched in from seven to nine days durinS 
June and in the field egg laying continued up until July 20, after which 
no eggs were found. Egg deposition, however, is practically over i\v 
tlie middle of June as on June 19 one egg was found to eighteen lai va-. 

The newly hatched larva first eats out a little chamber aljout a cin o - 
tcr of an inch or less above the egg cavity. This is really an eiihu t-' - 
ment of the egg cavity. It then goes down through the stem, cuttiiiiJ 
a more or less irregular channel, until the root is reached, whero n 
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n inains and does practically all of Its fciHliu;; until full ftrown. [■li.'re 
is one exception to tliis. Where fiie stem is thick and does m.i ,lry 
„iit rapidly, some larv* eat a fairly large cavity in the hase of l he stei'n 
(icfore attacking the root. 

When the larvaj arc young it U possihio t.) (hul iwo ctr three in dif. 
U‘rent portions of a single stem. Lutcr, Imwf'ver. owv to a singlf plant 
is the rule except where the root is largo and supports >ovo!al Moms, 
then it is possible to find as many as throo oooupying dilTnvm parts 
of the root. On seven dilTerent occasions I found larva- lo.-ding upon 
otlier larviC and I feel that tins i-xphuns tlio lar-l tliai tndy one larva is 
found in a plant containing numerous v'gg piinciuirs. Inat'inudi .-is 
they are carnivorous, they undoubtedly tk-vour eggs also. 

The first born larva evidently makes its way down ihr >trin and 
feeds on any eggs into whicli its channel may cut. 'I'ln- sirmid iiat ril- 
ing from a place above the first or from an (-gg which rsr-aprd tin- lirst 
also makes its way down the stern and lives only oniil it ri-acln-s thr 
cavity in the root made by the lirst, wlu-n it is drvonrrd, a,-nming 
that the largest is always the victor. Tin- scf-ond may akn cai Mime 
eggs on the way down. I imagine that this proct-dun- is kepi up uniil 
only one remains. If the first larva goes sonn- distance duwn in the 
root, larvte hatching later may live longer if they cut a dil'lerimt rlian- 
nel, but in a small root sipijiortiiig only one stem, the ea\'itirs :ire 
bound to run together and not more than one is found in a nml nfjhis 
kind. Undoubtedly some of tlie I'ggs which are hiid late an- crushed 
by the drying and contraction of the stem, as liy July J tin* tops of 
man}'' plants are dry and brown. From a large root supporting five 
steins, containing fifty-eiglit egg puiictures, only tlin-e larva- v.no 
found and these were in dilTerent cavitii-s. 

Of course some of those inmetnres may have been made for fi-eding 
purposes, but as the beetles also fei-d on tlie eflgcs <,f iJio h aves, it 
seems somewhat unlikely that they would jirefer the liardcr tis>ue (T 
the stems. 

From eight to nine weeks are reipiired by the larva- to rraclt matur- 
ity and in middle and south Jersey the majority are full grown liv the 
second week in August. Owing to tlie period over wliicli o\-!po-itioii 
extends it is, of course, possible to find larva- only om; lifird grown at 
this date. As late as August 14, I have taken larva; iiiie ihiid grc'wri, 
full grow'n larvae, pupae and an immature bretlc all on tin; same day. 
hi the field the first pupae were collected August 1 and the fii't a<!nlts 
August 6. 

From the second to the fourth week in .August, the majoiil) in the 
field were undergoing pupation and during the lirM we»-k m M-piember 
adults emerged. By September 11 practically all had emerged. 
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The pupal period as determined in the laboratory, varied from u u 
to twelve days. Pupation takes place in cells of varying lengths, tht* 
tops of which are always on a level with the surface of the groiui.i. 
When ready to emerge, the beetle cuts an oval opening about tlmi- 
sixteenths of an inch in diameter in the now dry stem usually an iin h 
or two above tin:' ground. If the weather is warm it feeds soniewlciT 
on tin; young leaves around the base of the dock, but from the seareiu 
of bei'tles in the field after the first week in September, the}" evidenth 
go into winter 'quarters soon after emerging. 

If kumex crispua is cut off several inches from the ground betwcf'i! 
the middle and end of July and rain occurs soon afterwards, a hirgt 
percentage of tlie larva* will die owing to the decay which sets in, 
practically all being in the roots at that time. 


THE SUGAR-BEET WEB WORM 

Loxosteye slictienJis Linn 
P, IL P.^imocK, Collcdi: Slatiofi, Te.ras 

The investigatiijn represented in this paper was stimulated liy an 
* outbreak of the pest in the sugar-beet fields of Colorado in the suiiiimn- 
of 1909. At that time the insect had inflicted severe damage before 
the growers were avare of it and were at a loss for control measures, 
A similar outbreak liad occurred in 1 903 but had evidently been of sliort 
duration. The writer endeavored to determine the life history and 
liabits of the insect in that locality and to find, if possible, some control 
measures. 

“For some reason writers on this species appear to have overlooked 
the fact that it is not native, but introduced from aljroad, presumably 
on the Pacific coast, Avhence it spread eastward to Colorado and Ne- 
braska. From specimens in the National Museum it seems that tlie 
insect was collected at Palmer, Utah, in July, 1869, which is evidence 
that it must have been introduced many years earlier. In 1873. it 
was taken in Central Missouri. It is also recorded from Winnipeg. 
Manitoba, as well as from several localities in Nebraska, Kansa.s ami 
Michigan.^’ ^ 

The insect made its first appearance in Colorado in 1891 but did 
not become a pest until 1903.- In Nebraska the first outbreak of die 


1 Chittenden, F. H. Bureau of Entomology Bulletin, No. 33 pp. 46-49. 
* Gillette, C. P. Colorado Experiment Station Bulletin No. 98. 
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p,^st occurred in 1893 ^ and in Mirhi-an ihr tir.( w:i. iiund in 

1899.^ 


•“Meyrick records this species as iidialidn;^ l'!ii‘j[i:uid. Ireland, 
western and central Europe, and non lo rn Ada as well as N.n ih 
America.”* This species is known to laimpean entoinolounts as 
Eurycreon siidicalifi Linn. In central Kiumi e lli(‘ pr>t .ceurs ju rind- 
ically and in such numbers as to devast at(‘ the crops, d'li.- >u]:er- 
stitious peasants consider these outbnaiks a \ id(ation of I’roviilence. 
consequently control lueasun^s are ranly at tempted and the pr-i 
spreads at will. 


Food Plants. 1 his sjtceies has Vaam found feedinu uj)oe. pi;i-\\i-t‘d 
lamb's quarter {(lufiopixtiuhn itetas. onions, ealLaae 
and alfalfa in America. In Europe it has Imth found fet'din^t upon a 
|)i<r-weed (Artemisia), bindwxaal, ’\volfsbaiu\ corn, (he bko.'tuns of 
plum, apple, cherry and peas and «i :iss(‘s. 

Losses. As a result of tlie ravajies of L. slirticalis growers cstiniato 
losses from 3o to 55 per cent in tonnap;i': an:i!y>es of the luets show a 
loss of 2 to 5 per cent in sugar ])crcentage with a e u respondin;t dcne.a^i' 
in purity of tlie juice. In .sections of Knropi' ent ire (li>t ricts iiave injiiv 
times been destroyed and the factories have remained ejnsed. Tlie 
farmers at .such times left tlic be(‘ts in tin' ground, con^ideritig tln-m 
profitable fertilizer for the soil. 

Review of the Season of 1909. From notes made at S!r,»linLi;.* 
('olorado. by the WTiter, the following are (pioled: 

From June 18th to 30th the moths of the liisi liron<l were nmnerous 
on weeds and alfalfa around tln^ lu'et fiehis. Hy -luly blili the mollis 
of the second brood Avere numerous in many beet fields. ( )n .lnl\' 2^91 
a few egg.s were observed and the moths s('en:ed vi ry aetive aronmi tin' 
beets. A general outbreak of the worms tiinmgliout the ent in- di'-trict, 
occurred on July 25th and by tliis time 1 1n* mot li.' witc hc<'oming ^car«'e. 
The worms reached their maximum in numli( rs I n iin June 2m h to 31 't . 


(Amsidcrablc .■^praying was done (hiring the fir>t l\v(‘lve days oi .\ugn>t 
though the worms were rapidly disappearing. Hy Angu>t 2.»d the 


moths of the third brood were very niimenms in tie- area.^ that were 
>0 badly eaten b}" the last brood of worms. I la* moths hegan .at nn(<r 
t'» spread to the dense foliage of the beets surrounding t h** inj'>^‘''l 
A few eggs were found on August 2oth. by Augu>t 29tli the mot.hs 
Wire getting scarce and the few left were unable to fi> , oni\ flutt* ling 
along between the rows of beet.s. Parasites were taken on .\ng.ir-t 

^ Bruner, Lawrence. Bureau of Entomology Bullet iii No. ~ 

‘ Pettit, R. H. Michigan Experiment Station Bullet in No. 1-^0 p. tot. 
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30th which proved to be Agathis (Cremnops) vulgaris. The moi:,s 
had entirely disappeared from the fields by the first of September. 

Lantern traps were tested against the second brood of motlis i-ijt 
were put out too late to be of value as the moths fly only at night during 
the first few days after emergence. 

Paris green was used by many farmers, applied by means of a du>t 
sprayer, at the rate of one pound per acre. This did not seem effective 
against tlie worms and it severely burned the foliage of the beds. 
Some used the liquid spray, two jMjunds of Paris green and one pounri 
of lime to fifty gallons of water. This did not prove effective and tliv 
burning was slight. 

Wliite arsenic, one part to four of flour, was used by some. Thi^ 
was very unsatisfactory as it burned the foliage badly and was nut 
effective. 

A toltacco dceoction, one pound of stems to one gallon of Avater was 
tried. This solution was quite effective burning through the skin t>f 
the Avorms and there was no ill effect on the foliage. 

A 10 per cent solution of kerosene emulsion AA^as used but was nu| 
siieccs.sful. 

Review of the Season of igio. An (jutbreak of the pest Avas ex- 
pected during the season of 1910 and a careful inspection Avas main- 
tained. It Avas possible to verify the life history and secure further 
* info Filiation on the habits of the insect. 

From notes made at Sterling^ Colo., liy the Avriter the folloAving arc 
extracted, 

On May 13th a few moths Averc noticed on Aveeds in waste places 
some distance from the beet fields. A cold, Avindy spell occurred ami 
much retarded the activity of the moths so that fertilization Avas imt 
generally accomplished until May 30th. The first eggs Avere observed 
on June Sth and the male moths Avere becoming scarce. By June I’th 
the worms were quite abundant and the moths had jiractically dis- 
appeared. Parasites Averc taken often from June 21st to 29th. thi 
July 11th moths of the second brood Avere taken and on the 13th they 
seemed very abundant, though in defined areas. The first eggs were 
obserA^ed on the IGth and the moths were spreading over the entire 
fields. The maximum number of worms occurred about July 22nd. 
Parasites were very abundant during this brood and the decreased 
number of worms evidenced their work. A fcAV moths of the tlnrd 
brood were seen on August 1st. There were practically no larva’ r't 
this brood as the parasites had killed most of the moths. 

During the season of 1911 there were very feAV moths and those A' ore 
mostly in weeds in neglected places. There was no injury to the 1 < cis 
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that year by the web worms and it will no dmU{ \k< srvoral svasiois 
l;ofore they occur as a i>est agaiu. 

The Moth. The moth is from 10 (o 11 mm. ami '2[ to 
22 mm. The upper wiuf^s are ilark or grayish hr^^vll ami eairy four 
bauds of brown. The under wini!;s ari' mneli li^hirr and uminnn in 
color. Most species of moths are on the wiii.n tmly afiia- dark or m 
twijight but this species is active at night only in its raiiy Ilfr, m-vn- 
after egg dt position ha.s started. During tlit' day tin- nmilis an- v<‘ry 
active in the dense foliage, iisnally de])ositing (heir eggs on tlio nndor 
.surfaces of the leaves. Wlieu disttirbed tlu'y niako a shma invgnlar 
flight, usually alighting on a leaf, sometimes on thr gumnd. 'Mity 
are very watchful and active. 

Moths have been captured and hnind full of egg^, othfi'- lakfn at 
the same time contained none. This wnnld indieatr a ranLO' m ibo 
time of emerging or the time in reaching sexual maturity, Tliis 
accounts for the worms hatching at dil'fereiit \\i\\v<. 'I'lir male inoihs 
live but a short time; they do not apparently omrige iMrlii r than the 
[(‘males. The females live a few d.ays alter tlic rggs air drpo-itr.l. 
ft lias been estinuited that one moth (l(‘[)osit- fnim to Ttio 
these mature gradually during the jii'riod oviposit ion, .\- ;i nilr 
the moths appear in a field seven to ten days licfoiv thr wonii' apprar. 

The Egg. The eggs are usually deposited singly, thouah on-.-i-ifit- 
ally in rows of three or five overlaiiping. 'flic egg i- jiearly wluit* in, 
color, oval inform and about one mm. long and -(‘vrn-lriilli>- in iliain- 
eter. They may be found on eiflu'r side of tla- leaf more oltm on the 
under side. After once seeing the ('ggs tliey ar(‘ readii> obo rveii u itli 
the unaided eye. “At the end of the second day a hhu-k -jirck app< ai> 
near one end of the egg which is the liead of the young wot in develop- 
ing within the egg. In three more days the little w<iiiii eat - a laugnl 
exit hole in the shell and escapes.” ((aillelle.) 

The Larva. The young iarvie are ]vMv green, with a. bh.ek head, 
fhoy are so small when first hatched, imaisni'ing only ionr mm., th.tt 
tlKw are easily overlooked. Very soon tlie !arv;e conMiuct a small 
dense web, which serves as a protection while they nre yning. 1 hi' 
is used only for the first two or three days and if di'turbed wiiik out 
feeding they will quickly draw under this weh and curl np. During 
tlic first two or three days the larva; eat Inti little and >kc!cioni;^< t a 
leaves instead of devouring them. 

fhe mature larvae are from 15 to 21 mm. long averaging bs mm., 
^■ith the head small and pointed. The body color i' green with a 
preponderance of longitudinal markings, A light >iii]i on th< < oi.a^ 
dfle catries an entire black line; the lateral stri[je.- carr> rm nm m 
black lines. The second and third generations are much darker Hum 
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the first, at times almost olive in color instead of green. The ]ar\a> 
live for two weeks but do not eat during the last three or four day>. 
During this pt'riod they are very restless and active, especially betwe-u 
ten o'clock a. rn. and three o'clock p. m., until they have found a 
suitable ])lace to pupate. The cocoon is twice the length of the larva 
and three times the length of the pupa. 

The injury is done so quickly, sometimes within 80 hours, that the 
owner of the field is led to believe that the worms migrated from thr 
adjoining fad ( Is during the night. Xo general migrations of the larva- 
have been ol)SLTved. 

A ])eculiarity of the attacks by this insect is that In nearly every 
instance the la^avy injury is well into tlie field, rarely ever along thv 
edge. A small ari'a of infestation will apparently spread each d.iy, 
due to the fact that the moths in depositing their eggs work outwai'fl 
from tluar pla{“e of emergence. Cases liave been noted wdiere thv 
Avorms in tii(‘ center of tlie field had burrowed into the ground, wliilt- 
on the outer edges of the field they were still active. The injuries 
appear to be worse on fields that were exceedingly we(dy the pn viou- 
season. No dilTerence in tht‘ infestation of beets on light soil and on 
heavy soil has been noted. Frequently a field may be badly infi'sted 
and the adjoining one will be unharmed. On individual ])lants tlie 
young tender leaves were always last to l)e eaten. Only in extiaauc 

.infestation are the Ix'ets eaten, and almost never is the entire If'af* 

•1 

crown <les1royo(L Beets that have ])een badly oaten usually send forth 
three or four small crowns of leaves. 

The Pupa. Unfortunately it is hard to obtain uninjured pu)>ic. 
They are about 12 mm. long and of a bright bronze color. Pupation 
takes place in the ground in a silken cocoon, usually one-half to tint ( 
fourths of nn inch below the surface. It is very tough and is covered 
with a layer of soil. The cocoon is three times the length of the pupa 
in the summer broods and four tinu^s in the over-wintering brood. 

Life History. The hibernating larvae pupate in May and soon 
emerge as moths. These give rise to the June brood of larvae, seldom 
observed and not very abundant. These appear on w^eeds such as 
goosefoot {Chempodium) and pigweed {Amarantm). SometiiU'-' 
alfalfa serves as food for this first brood of larvae. 

The second brood of larvae is at its height the later half of July. 
This brood is very short lived, requiring only tw^o weeks for maturity 
of tlie larv® and the appeaj'ance of the moths. The larvae of this 
brood pupate almost immediately upon entering the ground. Thi' 
is often the destructive brood of tlie season as it feeds entirely iip'Ui 
beets. 

The third brood of larvae reaches its maximum the latter half 
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August. This one may prove the most aesinutive tl„. M.,,son 
..iten repeating the destnietion l>y the July luona. Tlie hu v:e of il.e 
August brood enter tlie ground for luluruation. .V lew l:.rv;e. Ik.w- 
ever, pupate and emerge as motlis during Ui.‘ latl, r half of S,pi,’n,l.er. 

1 iierc may be, then, three full broods and a paiiial fourtli of ibis 
ill a season. 

Remedies. In gonerai our (‘(mid ri'ctmuncnd. as a im-au'- of 
ing the moths, the catching of them at night with laiiO ni traps ilmiigh 
this must be done in the early litV of ihi' moth. 'Hic light mg ,,f a 
stubble field at night, adjoining the 1 mm‘( firld, uili an ran the moths 
and they will fty into the llaim‘s. Wo h arn many iht( ivM tug mi l },ods 
employed in Europe wliere this lu'st is destructive. Idav pivv.-ni ivi- 
means have been employed in AnHoica and most arc misati'-tacioia as 
tlu' motlis are not active after (h-posilion of i ggs has cimnm-nccd, 

Many interesting and etb ctivi' ihw li es an^ usfd in lanop)/ to di‘'-lniv 
the woriins, but these hav(i not jirovcii |)ractical nndia- oar ('(inditioiis, 
it is very important to k(M‘p tlie lubls frvi' fnmi weeds. If the wmans 
are noticed in a liiniti'd area, a sm.all stn'am of running water will 
confine them. If tlie worms hav(‘ (‘mnphied their de-tnictinn, tiu' 
hei "s should he stimulated to growl li a^ ipiickls' as pos-ihie hy g.jnd 
cultivation. In irrigated se(‘tions, the bi'cts slionl,! |„- inig.-ited ai 
<ince and then cultivated as soon afti'rwards .as pos-ihle. 

Fail plowing will, no doubt, do inon‘ than any otlii'f farm •ipci.ijmii » 
to jirevent an outbreak of the w(‘b worms. If ;i heia held ha^ iKcome 
inlested the ground sianild be wihl stiiTial in tln’ i.'ite fail; ihi- will 
break up many cocoons and (‘xpos(> ilu' larva* to (he hiitb and ihe 
(‘fleets of freezing, also many cocoons will lie buried -(i deeply- (li;i' die 
moths can not emerge. Crop rotation is a great aid in ila* fonii'ii <1 
this pest and too much (‘an not Im s(ud Ibr ehain iarmiiia inedni'b. 

Pn{i?omng the Woi'tih'i. The worms aeeompli-li their work oi des- 
truction so rapidly that it is v{'ry inpiortaiit that theheet ej-ower diunld 
1''‘ prepared to check the injuries as soon as they ap]iear, .\' h;i' been 
Niid, the ivorms live a few days after they havi* hnislu'd f-aiing mid lor 
d’lis reason much disafipointment is (‘xpeib'need beeaux* (h*- poison 

applied too late to be of any lieiiefit. " liie >al(‘ way to contiml the 
I'Cst is to poison the worms when young: they are hard to kill and 
iXiiMju must be applied in liberal doses/' ( Johnsoii. i 

The Poison to Use. From experiments (‘onductisl it wouM 'Ci-m that 
the best poison to use is arsenate ol lead, ai)])lied eitlier .‘o a diM m 
^inuid spray. This is effective agaiii.t the worm> and doe- not burn 
tlie foliage. If a dry spray is desired, two pound.- of powden d ar-.-riai<‘ 
‘*t lead per acre may be safely used. If a li(iuid spra> is n.-cd. t .\o 
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pounds kixd arsenate paste to fifty gallons of water is an efiiciejit 
and saf<^ spray. 

If Paris green is used one pound per acre applied dry or two pounds 
to fifty gallons of water with one pound of lime added, is all that can 
be .safely aji])lied. 

Natural Enemies. Insect-eating birds devour the worms in large 
(piantilies and are the best friends of the farmer. When the worms 
are abiitidaiit blackbirds will be attracted in flocks of hundreds; cases 
have been rej)orted where they completely destroyed the worms. Tiic 
ino.st useful birds are the blackbird, meadow lark, English sparrow and 
quail, in Euro])e the English sparrow heads the list. 

This i)est is unusually subject to parasitism by several species of 
IIymenoi)tera and Diptera. One of the most common is the parasitic 
fly Agathis {Crernnops) vulgaris. This parasite ha.s often been re- 
ported as the nutans of preventing the August brood of moths from 
becoming destructive. Py means of a long ovipositor it inserts an 
egg in the ])()dy of its host, which may be the larva or pupa. The 
limited numl)er of this parasite is due to a secondary parasite Mvso- 
chorus (igilis Cress. 

Mueh valuable assistance has been given the writer by Prof. C. P. 
Gillette and Prof. 8. Arthur Johnson of the Colorado Experinunt 
Station, l\fr. W. L. Lawson of Sterling, Colorado, and Mr. Os(;ir 
Ilabbcthgc of Germany. 

Soptenihcr 10, 1012, 
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WILL THE MEDITERRANEAN FRUIT FLY (CERATITIS 
CAPITATA WIED.) BREED IN BANANAS UNDER 
ARTIFICIAL AND FIELD CONDITIONS?’ 

IIenuy pi. P. Sevehin, Pm.D., lloiwranj Ftlluir, I fiti'fi'sttii tij M 
AND William J. IIaiiti nc, B.S. 

On June 24th, 1911. California iiIuccmI a ([iiarautinr against all 
Hawaiian fruits excepting iiineaiijiles ami bananas. \ few niunths 
later extensive experiments wore started at the Cnllegi' of Hawaii hy 
the WTiters in order to determine wLether the Alediterranean fruit fly 
could develop in green, ripe and over-rifM' jhneajiples and bananas. , 
While this work was in progress, the following 1(4 1(t was rc'ceived from 
the president of the College of Hawaii: 

Xovcniti' T la) I 

I’nif. H. II. Severin, 

College of llaAvaii, 

Honolulu, T. II. 

Dear Sir.— 

1 was yesterday informed by .Judge Ihairy K. Proidifil "f (l« lii.iinl id 

fh'gerits, that ron.siderable auNiety e.xi.st.'^ reganling Die ))Oi«:-ibilitii-:- i>l l)i<' .Midifrr- 
raiiean fruit fly attacking banana.'^, aii<l tliat anxiety lind.'^ one nf if.-^ plj.iM- in the 
itiV!‘.stigations AX'hich. you are conducting on tiie [iroblcin as to whether thi- lout fly 
tnay naturall}’ or artificially be propagated on tlii.s fruit ■ So great i.< f liis anxiety that 
a iiuniber of requests have been lodged with the President of ilu' Board in ha\'' this 
wi.rk .stopped and the pubUcauon or annouttcem/fi! of any daUi on iliis que-i a-ii thus 
Hr withheld. The Pre.sident of the Board f(‘els tliat if an aflirmative n on this 
qu'-.'.lion should get out great damage would result to (he hanana imlintry ami (he 
C lilf'ge would be brought under .severe crit ici.sin. 

It is my personal opinion that the question is of great sficniifie ifn|i"ri.iiH< wix t n r 
ti'gative or positive results are secured. However, it is my duty ti. enn.e, t<. >oii 


Most of the results of this investigation were read lyv Mr, William Hartm.g 
b '-re the Forty-first State California Fruit Grower.^' Conventmn m >imt a Barbara, 
CF. on June 13, 1912. See Mon. Bui, Cal. Ilort, (,'omm. No tt \ ol. ). 
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th(; u'ijslios of tho Prosidfnt of the Board that tho investigations on this suhifd 
stoi)|Kid and tho jyuUimtioji or announmnent^ of results already obtained be wii lil:, 

^’e^y respeotfully, 

(Signed) JOH\ W. GILMOHK, 

Pn-sili r,' 


Over a hundred breeding jars containing bananas and several lOz- 
ens containing pineapples were emptied into a garbage can folhAviim 
this order from the Board of Kegents. A request was made to th" 
president of the College of Hawaii for sufficient time to await the re- 
sults of tliesc experiments^ but this was not granted. 

Mr. JC M. Ehrhorn, superintendent of entomology in the Hawaiian 
Islands, who was most bitter in his criticism against the work a.< ii 
was conducted, argued that impossible conditions were created, I'mm 
wdiich false conclusions \vould be drawn and that nature would ! c 
tempted, for if the fruit flies were forced to breed in bananas, soitu* ..f 
the s])ecimens of the new^ generation might escape from the breediim 
jar and these would probably breed in bananas again. These itrgu- 
ments are not worth further consideration. 

Realizing that millions of dollars were at stake in the United 
if the fruit fly w'as able to breed in bananas and pineapples under iimi- 
ural conditions, for almost every \veek a steamer is caiTving (‘itl.cr 
bananas or pineapples into California from the Hawmihin Islamb. \\v 
considered it our duty as entomologists to continue this investigstiini. 
As soon as tliis w^ork was stopped at the College of Hawaii, a 
room not in connection with this institution, was equipped with fC- 
necessary ai)paratus to conduct the interrupted research. 

The first problem which we attempted to solve w^as: Will tlu f -■,./< 
of life pad 07' the pulp of green Chinese bana7ms prevejit the eggs <>i f/- 
M€(liierra7}ea7i fruit fl/j from hatching, and if not, ivhat effect will (!•<» 
acids have upon the developing tttaggois? 

hemalo fruit flies, captured in the field while they were ovi[)ii.>itt:ei 
in oranges, w*ere taken to the laboratory and vivisected in oi'ki- !" 
obtain eggs; most of the eggs were dissected from the ovaries, mlit !' 
from the t\vo oviducts and a few from the oviductus communis. 
of these eggs were inserted into the peel and pulp of green Chiii' 
bananas and others within the peel and pulp of California orain:''- 
If tlie eggs were to develop in the California oranges and not in 'co 
green Clrnese bananas, w'c would have some fairly good experiint utai 
evidence that the fruit fly eggs cannot develop in green Chinese i an- 
anas. The eggs did not develop in either the oranges or the bamnn:'- 
In all probability the eggs dissected from the ovaries and two "Vi- 
ducts w'ere not fertilized, and since it w'as open to question wlnni.'T 
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li,,' eggs from the oviductus eomnumis wen. frnili/,..|. r 
oi attacking the problem was starteil. 

Hundreds of Mediterranean fruit (lies ,,,|,tu.v,l 
uliile they were laying tlieir eggs in oranges, :„„1 il.,..,- ^u■r.■ pla.v.l 
in eaiitivity in jars and fed on dilui,' inola.ses dauled il„. nd.’- „f 
the jars, A few days later the females, n„w ,iveil„aded with ,'gg< 
were observed ovipositing on the sides of the jar. Thes,' eggs wen' 
introduced into different parts of green fhiiiise Innatias ".lue of 
them being inserted within the peel, others within the pulp, Agaiu 
as a elieck, California oranges were used. Xnne ,,f ihe eggs developed 
111 either the bananas or oranges. 'I'lie faet that the i^ggs did m.i 
develop ill the oranges and bananas may have heeu due, ii «Ts Ihoughi. 
to the absence of the secretion whieh the I'emale lli.'s p.airoier the 

eggs or to a bacterial or fungus growth which alwai s appeared. 

111 ' laltT, ill the reunion of the fruit where' the e^^rs were ])l:uite<l 

To obtain eggs over wliicli tlie seei-f'tion had been pninv.l to the 
female fruit flies, tropical almonds (umbrella irec' nr ' kaiiiani " miU), 
which are seriously infested liy this were gathi'ivd fmm the tn rs.' 
The tropical almonds contain W(‘ak acids, auv of which is probably 
malic, while the green Chinese bananas (‘ontaiu stmiurer acids, one n| 
which is tannic. The eggs of tlie fruit Ily were now traiislern d t’mm 
the tropical almonds into various parts of urfui Chiuevr bananas, 
Millie of the eggs being placed within the ]!ee!, nthnrs dina-ilv henrath * 
the peel and still others within the jmip. In sonm (■as^•^ thi- llowt-r 
“^I'ur of the banana was cut out coiioslnipc'd, the eirns wrif in.-nicd 
into tlie pulp, and then the flower scar was placed back into il.s nonnal 
pMsitinn again. All parts of the banana that Inni beennu. wi rr H-alcd 
'vith .soft paralFinc to keep out bacteria and fungus spnivs, l-'nim ;;.Vi 
t'ggs which were placed in different jairts of tin* bananas, only '2 iVniale 
flies succeeded in completing their entire life cycle; bnili of tlxec s|:cc- 
tinens developed from the eggs which had hieen placed within lln* pul/) 

“I the green Chinese bananas. Through the viti iliin' innmbraiM' of 
of these eggs, the young maggot, ('sj)ecially the jaws at Dje anterior 
P^’le, could be plainly seen, whereas little or no development was a}>- 
parent in the other egg when it was first introduced. 

lu the next experiment 73 eggs were transferrcfi into various /nirts 
w Chinese bananas not as green as those used in the /irevioiiT I'xperi- 
ineiit. From these bananas 13 male and IS female fruit lii<‘s eniergt'fl. 

•11 the total number of eggs introduced into the pm I and |)ulp fd the-e 
'“^nianas, 42 per cent gave rise to maggots which wi re able to com- 
plete their life cycle. 

-\n experiment similar to the preceding was ikav performe'l with 
?reep Brazilian bananas. A total of 21o eggs ^vere jilanted in the.-e 
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bananas, 3 to 15 eggs being inserted in each fruit. Forty-eight mo;., 
and 55 female flies succeeded to complete their life history in this ca^. , 
i. e., over 47 per cent of the total number of eggs introduced into tl.t 
bananas gave rise to fruit flies. 

In our prfivious experiment with the green Chinese bananas it 
found that from 352 eggs inserted into these fruits only 2 fruit flics 
succeeded in completing their entire life history. In order to det( r- 
mine whctlior the eggs actually hatch and the young maggots die in 
the acid medium of green Chinese bananas, 100 eggs were placed 
within the peel of 10 green Chinese bananas. A small piece of tiio 
peel was sliced off, the eggs were inserted into the wound and then 
the tliin portion of the peel was placed hack in its normal position 
and covered with soft paraffine. The vitelline membrane of the eggs 
turned Iflack almost immediately after the eggs were introduced; this 
was probably the result of the chemical action of the tannic acid. Four 
days later the paraffine was removed, the small slice of the peel was 
raised and it was found tliat 69 eggs liad hatched. Not one of tliese 
maggots, liowcvcr. succeeded in completing its life history. 

Half-grown maggots were now placed within the pulp of green 
Chinese bananas by first removing the flower scar as described in one 
of tlie ])revi(jus experiments. The majority of these maggots died. 

A similar experiment was performed with 20 nearly full grown nuig- 
« gots, one maggot being placed in each green Chinese banana. The 
results were as follows : 

10 maggots bored out of the bananas and pupated. 

2 maggots bored out of the bananas and died. 

8 maggots j>upated inside of the bananas. 

The fact that 8 maggots pupated inside of the bananas instead of 
boring out indicated that the acid medium of the banana was unfav- 
orable for the development of the larv*. The maggots which borefl 
out of the bananas and pupated in the jars were placed in moist sand 
and later issued as apparently normal flics. 

The second problem which we attempted to solve was: Will 
Mediterranean fruit fly in captivity lay its eggs in greeny ripe or ok T’ 
ripe Chinese bananas]- 

Again, hundreds of the adults were captured in the field while Wc'}' 
were laying their eggs in oranges and these flies were then confined in 
jars containing from 6 to 12 green Chinese bananas. Occasional <‘1'- 
servations showed that the specimens did not deposit their eggs witlmi 
the bananas, but only on the sides of the jars and the external surtn' C 
of the bananas. The eggs deposited upon the peel, however, did n*'t 
develop. 
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In the next exporimont green ( liiiiese h:uiaii:is were inuin'i-sed in 
(.range juice from 12 to 48 hour^^ with tlie Iw.po tiuu tlu‘ e.ior cf thi-; 
juice would induce the insect to dviix.sit in the fruit, Atiaiin us in 
the preceding experiment, specimens of ('(U’utilis that iKi(ri..cn cap- 
tured ill the field were confined hu- st'Vf'rai day.s in jars, rach of which 
contained 2 banana, s. After the lapse <,f this time, bananas 

were transferred to jars containing about 2 incluN of >torili/.cd sand. 
Xo adults were bred from these liana nas. 

Fruit flies wore next eontined from 1 to :> days in duzctis of jnrs i-u-h 
of which contained 2 rijie bananas .witli thi’ peal inlaet. As in tim 
preceding experiment, the liananas at tlii‘ cud of tliis time wco' iraiis- 
ferred to jars containing about 2 iiiclu's of stiailizcd >and. From .all 
of these bananas tliere were but two from which aduhs were bn>d and 
these together gave rise to 19 male and i;> female fliis. 

Fruit flics were confined with rijie bananas from 1 lo days. Tlu-r 
bananas, when transferred, showed (‘vidiuua' of iilaekeiied or dic.aveil 
areas on the peel. The results from this expeiimeni were as follows; 
22 males, 18 females bred from 4 bananas tliat had been kepi with 
the fruit flies for 4 days; 24 males, 14 iVmah's bnal from I bananas 
that had been kept with the fruit flies for a .lays. 

The third problem which we attcmjiPal to sol\'c. was: l)'/7/ llu' Mul- 
iterranean fruit fly in confincnu'nt f/cpu,s/f its ef/./.s* in fhr i pulp 

of green or ripe Chvicse banann^i.^ 

Fruit flies that had been captured in tli<‘ ti(hl wrTo eoiiliin d for sev- 
eral days in jars, each of winch contaim^il 2 green ( hiucM- bananas 
with a portion of the peel removed. In this experinuait a eni-t '-dou 
formed over the exposed pulp and later la'cauu; covered with a lungiis 
growth. From time to time lioth the crust and the fungm were o raped 
off with a knife. With one exception, no fruit flies wane bred from 
the green bananas treated in tliis manner. In the (‘xceptiom tie* pulp 
of the banana had split longitudinally, the pe(4 had been removed so 
as to expose this crack and also a eousiderabie arnomit of pul|> imme- 
diately surrounding the split region. Decay s(d in along the split, 
region and from this banana fruit flie.s wore bred. 

An experiment similar to the preceding was then performed wiili 
ripe bananas. The exposed pulp served not only as a fa\(.rabh* fno(|^ 
material for the adults, but also a suitable medium for the growth of 
the maggots. The late Mr. F. W. Terry of the Hawaiian Sugar Plaui- 
ers’ Experiment Station was the first to obtaiii and repr.rt this result, 
and this was later confirmed by Air. D. 1. Iulhi\va> of tin 11. mail 
Agricultural Experiment Station. ■ rt ■ 

Forcing the Mediterranean fruit to breed in gra n or ripe «f>e c 
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bimfma.'i undn artijldal conditions would not prove that they will hro'i 
in hanaruts under field conditioyis. 

During; tlu- mosquito campaign, when the banana trees were cm 
down in Honolulu, hundreds of bunches of bananas were examined to 
see if there was an}' evidence that that pest was breeding in banaiuis 
uiuhT field conditions. Hundreds of bananas containing maggot- 
were removed from these Ininehes and placed in jars containing steri- 
lized sand. From these bananas a small number of Mediterranemi 
fruit flies, numerous specimens of an Anthomyid, Acritochoeta pnl- 
vinatu (irims. ; 2 species of Ortalidae, ?iuxesta unnonm Fabr. ainLVo/o- 
gramrna stignm Fabr. and a number of species of Drosophiliche were 
bred. The fruit flies were l)red from but 2 bananas, one of which when 
taken from the bunch was decayed at the flower scar and had a bruisi’ 
exb'iuling through the peel. This banana when removed from tIu- 
bunch was yc^llow in color beneath tiie decayed area and gradually 
shaded over to green towards the other end. The Anthomyid and two 
species of Ortalids mentioned aljove were also bred frequently from 
green Chinese bananas removed from bunches on growing trees in 
banana plantations. These bananas were decayed around the flower 
scar as sliown in the following pliotograph: 



Fig. 10. Chinese banana willi decayed area around the flowcrsi'ar. From .-nrli 
green bananas the Anthomyid, Anitocha-fa pidcinuta Grirns. and the OrtaliF. 
Euxesia a7inon<£ Fabr. and Notogramma stig77ia Fabr. were bred and from a siiuis ir 
banana but riper, the Trypetid, Ctratilis ciipitaia Wied. w'as reared. 


The following experiment show's that the Mediterranean fruit tiy 
may possibly attack bananas in the field when not enough of their 
preferred fruits are available. During the latter part of April it was 
observed in an orchard that green and ripe lemons were covered wiiu 
a resinous material which had oozed from wounds produced by t* '■ 
ovipositor of female flies. In this orchard there was little or no otli^r 
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litrus fruit present at this time of tlie year. 'I'lir f;u‘i tliat \\\v hanales 
were actually observed stinjiiing: the lemons, suu^esti'd the id.'a lliai 
the flies might deposit their eggs iu bmiamis when this fruit w.ts >us- 
peiided among the branches of the lenum tiaa-s. lluihlreii- nf i-iven 
('hinese bananas, in bunches from 2 to ih wn v hung in lemon tre('< for 
S days. From only two of all of thes(‘ banamiv did wa* sueeta d in 
breeding fruit flies and from these, S mah‘^ :ind o lenuih s were ubtaim'd : 
these bananas, when taken down from tin' lemon tna s, wt n- >ell«tw 
with black or decayed areas in tlie iieel. l)o/ens iif ri]»e bananas with 
tlie peel intact wore suspended for two days among the braiiehes uf 
lemon trees, and from all of these bananas there were Init two fnmi 
which we were able to rear the adult fruit ilit‘s. Kinm the.st- tw«i fruits 
:i males and 1 female were obtaimal. From an o\cr-n])e banana with 
the peel entirely black and which had remained in tin- Iminn trei> 
for two days, 1 male was bred. 

Ill a discussion over the results of tliis ])tiper behne Dr. A. ,1. t'ook. 
K, K. ('arnes, F\ Maskew, F. O. Kssig, and H, A. \\ Vinlaiid. uiiieersisf 
tile California State Commission of llortiiaillure. Mr. Weinlaiid whn 
is connected with tlie fruit Hy work in the Hawaiian Dhmds ga\e his 
results of an experiment whi(‘h lu‘ iierformed with the M<-rhti-rranf;in 
tniit fly and these result.s he has kindly jiermitliM me to [jublbh. In 
his experiment, bananas were suspended in an nraiige tive whieh had 
lieeu stripped of its fruit ; the tri'O was tlnai coverei! wilii <'hei--^c ekub 
and the fruit flies were allowed to emerge from injected trnit uitliin 
this tent. ' He claims that the pest was bred from rpe b.-maiia- with 
the peel intact and also from riiic bananas with a poriiiui of tin* ] ed 
removed. 


Although the fruit fly has been bred umh'r tiehl eunditinti> Irom ripi- 
and over-ripebananas v/ith the peel intact. Mr. h. Mnirol lhi‘ Hawaiian 
Sugar Planters' hAjicrimont .Station in a disen»ion on ihi' .-nbjeet 
raised a point Avorth mentioning. Tliis i>oint wa- tliat the taimie 
acid in bananas decreases in .strength when the fruit removed from 
the bunches on growing trees and for this rea.^on the iiehl eonrhlions 

were not strictly natural conditions. 

Mr. George Compere has kindly called iny attention to a bullet m 
written by Kirk^ of New Zealand in whicb it is stated tliat tlie Medit<T- 
ranean fruit fly was actually brctl from bananas and jiineappl^' mti i 

cejited at the wliarf. r ^ i i 

This paper had been sent to Prof. E. P. E'lt, '1"' 

ot Economic Entomology, when we came across, in f!ie 
Vniversity of Wisconsin, a reprint from the Jo^nnn <> , .// 


1 Kirk, F. W. 1909. Fruit Flies. Bull. 22, l)n> t ’ 
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of X'ictoriii, May S, 1907, by C. French, Government Entomolo<ii>'. 
Department of Agriculture, Victoria, on Fruit Flies, Bulletin Xo. 2). 
Department of Agriculture and Intelligence of South Australia. Sim 
Fr(‘nch claims that he has proved eggs to have been deposited in green 
bananas by the Mediterranean fruit flies on many occasions, we re- 
quested th(! editr^r to return our manuscript so that we could quote i Li- 
autlior in full. 

In th(i first ])aragraj)h of his paper lie says tliat the Alcditerraneaii 
fruit fly “larva; have been found in peaches, pears, quinces, apricots, 
plums, nectarines, guavas, oranges, lemons, apples, citrons, loquats, 
mangoes, pumjikins, hcinana,^, tomatoes, pmeapples, etc. 

“The larvie of this fly w'ere found in bananas imported from Quei'ns- 
land on the 14th August, and on being placed in the breeding jars 
pupated on the 20th August; the perfect flies emerged on the Itli 
October and lived for several weeks, etc. 

“It ha.s freciuently been stated in Queensland and New South Wales 
that the flies will not attack green fruit. This is a mistake, as I liave 
on many occasions ju’oved eggs to have been deposited in green bananas 
before shipnu'iit, as no lialbrii)e bananas arc ever shipped from Queens- 
land to Melbourne.” 

Speaking of thi; origin of the pest in new localities French writes. 
“From observations made in the field, I am speaking of the northeast 
^art of Victoria, the trouble has been traeed through the medium of 
impoVtcd fruits, bananas and oranges especially, infested fruits of 
both kinds lieing commonly obtainable in Alelbourne, the suburl>s, 
and in the country townships. 

“As one wlio has seen the fly at work both in New South AVales and 
Queensland, I assert that the ravages of the Mediterranean fly in 
Victoria are quite as bail as either the Queensland or New South AVales 
experiences have been able to record, half-green peaches being attacked 
as badly as those either ripening or ripe. ... It has been quc.v 
tioned by some persons whether this fly is found in Queensland at all, 
but the fact of it having been roared by us from bananas and orange- 
from Maryborough places the matter beyond the shadow of a doubt. 
If such be not the case, then the fruit must have been affected during 
transit, a theory which I for one, w'ill not entertain.” 

I wish to call attention to the fact that French is well a\vare of iLe 
fact that the Queensland fruit fly {Dacus tryoni Froggatt) is a seriuu> 
pest of the banana, for he WTites, “The maggots are always found in 
over-ripe or decaying fruit or in cracked bananas, and these are the 
ones that should be discarded as soon as the bunches are looked ovci’. 



1)CC./12] SKVERIN AND HARTUNG: MKDIl | :hII \M: AN i lUl 1’ I IV EM 

fciummary 

We are hardly justified in drawiiijr conelusions as to wiu tlirr or not 
the fruit fly will breed in {2;reen ('hinoso banaiKts undfr natural roinii- 
tioiis from tlie results (d the investijratioii carrird on uinifr ariitioial 
oouditions. 

From 452 eggs which were iilacctl in dilTtuTiit jniris nf niA , n ( 'linioM- 
Ijananas, only two fruit flies succeeded in comph'tinii ilu-ir *111 iro life 
liistory. One hundred of these eggs wvw planti'd within tlie ])vv\ of 
green Chinese bananas and 4 days later lit) ( ggs liud hatclu cl; l>ui all 
of these maggots died, probalily from tlio effect of the tannic a<-ld. 
From Chinese bananas which were mit (piite so gri>cn a< lliovc n-i d in 
previous experiments, 42 jier cent of tin' cgg< that lenl bia n ine rted 
within these gave rise to adult flies. '1‘he majority (lie maggots 
that were inserted when they were about half grown within llie pulj) 
of green Chinese bananas died in the acid mi'dium. Nearly full grown 
maggots, when placed within green ( 'hinesc bananas, u.-uallv cnmplet«-d 
their larval development bnt ofttui pupal lal witliiu the fruit. 

Mediterranean fruit flit's were hretl l)o(h under artiheial ami held 
conditions from ripe and over-ript^ bananas with the ptelintael and 
from ripe bananas with the pulp expost'd, I mh'r lahoraturv eundi- 
tions, the peel of a green Chinese banana was O'liioved .‘iroiind .a longi- 
tudinal split extending Avithin the pulii; deeay set in along this crack 
and from this banana fruit flies were also bred, I nder fiehl cenddiom^ 
green Chinese bananas Avere hung among th(' hranclio of Immn In-es; 
and from these bananas, avIk'H they Ix'cami' ripe and overripe, adults 
Avere reared. Fruit flies also emerged umh'r fiehl conditions from 2 
bananas which Avere removed from the hiinclies of banana trees tlial 
had been cut doAvn during tlie mostpiito camiiaign in Honolulu. t)ni^ 
of these bananas w.as decayed at the flower scar and a l.nii>e i xtm.lrd 
through the peel beneath this region; tins banana wa> yellow in color 
bcloAV the decayed area and gradually shaded oAer to gn < n Iowan ?? 

the attached end. , - , t e 

We wish to express our sincere thanks to Mr. Frcdcrn'k Kmib (.f 
the Bureau of Entomology, Washington, D. t ■■ thf ’‘*1 a ati m 
of iVo^o^ram^7^a stigma Fabr. and to Mr. 4. It. Mallo< li 0 t 0 
Bureau for the identification of Acritochdn indvinuta (.rme. 
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THE POISON EXPONENT: A SYMBOL OF THE TOXICITY OF 
CHEMICALS IN THEIR RELATION TO INSECTS ^ 

]iy T. K. }{oLr.ou'AY. Hfircau of Entomolo'jy, 17. S. Department of Agriculiure, 
Andukfn Park, New Orlernis, Ln. 

Duriup; the of 1910 the writer, under the direction of Mr. 

W. I). Hunter, conducted a series of experiments with certain poisons 
on larva' of the cotton boll worm, Heliotkis obsoleta. While pre])arin<r 
a report of these ex]>eriincnts the writer felt the need of some method 
of exj)ressinj^ the toxic value of chemicals to insects, and he finally 
conclndetl that this value might be obtained by comparing the mnn- 
b(‘r of days of life of the poisoned insect and of the impoisoned insect. 
To illustrate: if the poisoned insect lived one day while the unpolsonod 
or chock insect lived throe days, both being subject to the same en- 
vironmental conditions except that of the poison, the relationship 
lietween the life of the poisoned insect and the life of the unpoisoneii 
insect might be ex])ressed by the following proportion: life of poisoned 
insect is to life of unpoisoned insect as 1 is to 3. Or, 

Life of poisoned insect _ 

Life of unpoisoned insect ^ ^ 

which number may la? taken as the indicator of the toxic value of the 
poison. Lack of data prevented, the publication of this theory. 

On account of other work the writer was unable to continue tlu' 
poison investigations until this year, when preparations were made 
to determine the toxic values of a number of poisons to Heliothis. Aii 
outline- was made which was similar to that used in 1910, but under 
field con(iiti()ns it was changed in the matter of food and cages for the 
larvre. Tlie experiments were then started, but before they had pro- 
gressed very far an important obstacle was noticed. The poisoned 
larvie died within a day or two, but the unpoisoned larvae lived for :i 
much longer period, in the natural course of their life cycle. It was 
obvious that the environmental conditions to which the unpoisoned 
larvie were subject after the death of the poisoned larvae were of not 
the slightest value in the determination of correct toxic values, in 


< Published by pcniiisssiou of the Chief of the Bureau of Entomology. 

‘This outline was thoroughly discussed with Mr. W. D. Hunter and Mr. • 
Dwiglit Pierce, of the Bureau of EntomoIog>^ Mr. Pierce suggested experiment in;: 
with each instar of Heliothis, and gave the writer a list of poisons to be tested. Th*' 
writer takes this opportunity of thanking Messrs. Hunter and Pierce for their kinil- 
ness in cooperating. 
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order to obtain indicators whicli wore ovoii ai.pniximatoly corr.rt it 
would have been necessary to coudun all . in a place whvw 

temperature and humidity were unvaryinii or vai\inii aluaxs in ih,- 
<aine degree. The pupation of the unpni^nne.l larv:e .unnilioatnl 
the matter further. In outlitiing tlie experiment thr time of pupa- 
tion of a larva was arbitrarily taken as the taul ot an exp^aimeni, Imt 
this procedure is of course open to objeetion. 

The experiments were disconlimied and a ik u <iutlinr ' ,,f wmk was 
prepared. This outline took Paris (ireen as the standard piCson, and 
larvie subjected to it were taken as cheeks. I’aris (Incn. besides 
being universally known, kills tlie hirvie very (piiekly, so tiiai the eni ire 
life of a check larva is of use in determining t he i<ixie \ alu«‘ <if a jwhson. 
The original outline had called for exi)(‘rimen(s with many ditternit 
dosages of the different poisons, hut h(‘eaus(' of oilier work it was nec- 
essary to adopt a uniform dosage of two milligranis per leaf, wliieh is 
equivalent to a rather thorough field jioisoning. 

The idea of the toxic value of a poison was also rhaiignl. 'I'lie prev- 
ent concept-ion may best be explain'd by algebraie symlmls. 

Let X = an unknown poison. 

l.et Paris Green = 1, or standard in tuxi(‘ wilm*. 

Let us suppose that an iusecl sul)jeet(‘d to \ die^ ;i)ii |- Hi Ihmh-^. 
and that an insect .subjected to Paris Greiai dit-v nH.-f huurs. 


3 The outline ii-s finally a<lop((Hl is in part as fnllnw-: 

Paris Clreen Luvanburg will betaken as th(‘ siainl:ir<l, anil th - l:.r\;c -nliji-t-i. .1 m ilu.- 
IKii.son will be known as checks. 

Tlie Poison Exponent for any poison will la* obtaia<'>i by r.itupanica 'ii<- !< uloIj i>\ 
life of the larvEe ijubjected to that ]>oisoii with tli<‘ h-niitli nf ha- < ! a lar'ei -iibji -e-i 
to Paris Green Lavanburg at the same lime, Duplmao- will be ct.n- 

ducted if sufficient larvcc arc uvaitable. 

The poisons will in every case be evenly applieil lu flw h av- m He- I-tmi -.1 :i du-i. 
Two milligrams per leaf will be applii'd. 

Experiments wall be eonduoted witli tin buxo a- raae-. a i o.ii-omicc -i/." ho b' 
larger karvae and a one-ounce size for tlie smaller lar\ :e. 

One larva to a box. 

barvre will be given young cuwpea leaver of nearly a im!i'>rm o/-- a - > m 

-\fter forty-eight hours’ exposure to poison in eaeh ea-c. uujHii-Mm d "n 

provided until death. 

Xotes to be made at bi-hourly intervals of fef'rlmg m - ael; < ,igr. 

Records to be kept on cards, devoting one card to a la[\ ^ ^ 

Eor duplicate experiments, cards will be. numbered widi ,j 

br numbers as la, 2a, etc., for the first set of dupln m' -, lb. J.i. e-r '.e 
•‘■t. and so on. 

The experiments will fall into two seri(‘S ; 

Series I. Tests with all inst :irs. . . , . i i •• r.-.*- m 

Series II. Te.sls with the mo.st resistant iiivVir a- ' ' 

Series I. 
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It will bo noticed that the toxic values of the two poisons vary in* 
versely as the lengths of life of the insects subjected to them, if tlx* 
length of life of the poisoned insects be taken to indicate the toxit* 
values of the chemicals. Then, toxic value of x is to toxic value uf 
Paris Green as 5 is to 10. 

The product of the means of a proportion being equal to the proil- 
uct of the extremes, we have, 

10(toxic value of x) (toxic value of Paris Green). 

Then, toxic value of 5-10 (toxic value of Paris Green). 

Put toxic value of Paris Green = 1. 

Then toxic value of x - 5-10 X 1 = .50, which may be called the Poison 
Kxpf)nent of x. 

In the case of a quicker poison than Paris Green let us supp^^^e 
again that the insect subjected to Paris Green dies after five hours, 
while the insect subjected to x dies after 4 hours. 

Again the toxic values of the two poisons vary inversely with the 
lengths of life of the insects subjected to them. 

Then toxic value of x is to toxic value of Paris Green as ,5 is to 4. 

4 (toxic value of x) ~5 (toxic value of Paris Green), 

Toxic value of x = 5-4 (toxic vahie of Parts Green), 

Toxic value of Paris Groen^l, 

‘Toxic value of x = 5-4X1 = 1.25 = Poison Exponent of x. 

It seems that we have here reached a law which may be stated a.s 
follows: If the length of life of a poisoned insect may be taken to indicate 
the toxic value of the chemical to which that insect is subjected, then the 
toxic values of two chemicals vary inversely with the lengths of life of two 
insects rcspeciivchj subjected to them, assuming that the insects are of the 
same species and at the same period of their life cycle, and that environ^ 
mental conditions arc cgual 

The experiments with all instafs of Heliothis will give some exam- 
ples of the actual determination of Poison Exponents. The poison 
used was Arsenate of Iron Grasselli. A first instar larva subjected to 
this poison died within 8 hours, while one subjected to Paris Grcm 
under the same environmental conditions and at the same time (lit d 
within 4 hours. To obtain the Poison Exponent of Arsenate of lom 
Grasselli for the first instar of Heliothis, we divide 4 by 8, which gives 
,50. The other instars were treated in a similar manner. At tin^ 
point a word of comment may not be out of place. The Poison Expo- 
nent of .50 for Arsenate of Iron Grasselli for the first instar of Hehoti - s 
merely indicates that a larva subjected to that poison lives twice 
long as a larva subjected to Paris Green, other environmental coii n- 
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tions being equal. But to say that Arseiuito of Iron Cirassolli is there- 
fore worth only half tlie market price of Paris Cireeu i< io make a state- 
ment that may or may not be true. Paetors other than tlie Poison 
Exponent are to be considered in determining tlie market value .if a 
]X>ison. 

Second instar: The larva subjected to Arsenate of Iron died within 
0 hours, while the larva subjoeted to Paris (ireen diial witliin 2 Imurs. 
Poison Exponent - 2-6 ^ ,333 + . 

Third instar: The larva subjected to Arsenal of Iron ilied witliin 
27 hours, while the larva subjoeted to Paris ( Sremi died within 22 hours. 
Poison Exponent = .81 + , 

Fourth, fifth and sixth instars: 'rin,‘ larva ^iibjeeted to Arn nale of 
Iron died within 4G liours, while the laiva sulijecti'd to Pari^^ (in-fii 
died Avithin 22 hours. The Poison jAxpommt for each of tliest' instars 
is .47+. Attention is called to the fact tliat olisiM'vations weio made 
bi-hotirly through the day from eight or nine in tlie inorning till live 
or six in the evening. When larvie diial during the night thi* il. aths 
wore not recorded until the next inorning. Tlie, larva' of :ill tlu' in- 
stars but the first and second died during the night, with one .-xi-.-p- 
tioii, so that the Poison Exponents for tlie larger instars are rno.-l piolo 
ably not correct. In future work it will be lu'cc^ssary to mako nb-i-r- 
vations at bi-hourly intervals continuously until tlie deaths nl lhf> 
larvm. In order to obtain c'orrect Poison Exj)ou(‘nt.s it will al>y mi-* 
doubtedly be necessary to make many du])lieat(‘ ('xia'i'inioiiis and tako 
tlie average of the results obtained for any one ( xponmi. I his 
probable necessity arises from the fact tliat eomlitions i.o* wmk arr 
seldom ideal and that mistakes and incorrc'ct interpn-tations will ho 
made. The average of a large niimbc'r of results will tond to oli\ iate 
the discrepancies of a fenv of them. 

Larvm of Heliotkis were not found after the>e ])relimiiiar_\ ovpcii- 
incids were made, and as other work was more ]>n‘>^ing tln' givaK-r 
number of the outlined experiments were not conduoteil. II l]io\ h..d 
been carried out as planned, hoAvever, the neef-^sity for oniiiimiou^ 
oliservations would have render'd many if not all of tlio le.oilt^. \ - 

le.ss, as the services of no one were availabh,' for tin* night obo i\ .ition. . 

As to the economic benefit to be derived from tin- a[)pli< ai.'in «■! 
die Poison Exponent, we can only try to imagine wlmt might o.i iii 
if it came into use. Alany nCAV cliemicals have been jmt on i la mar o > 
^vithin the last few years, and the properties of the po.io [ 
timm are probably unfamiliar to most entomologi-t^. e "i joi 
I'Aponents of these chemicals for a number of >|)e( u ^ < oo • - o 

taiiiod in a comparatively few inonth.s, while Aoai^ wonh 
d the new poisons w^erc to become known in the .'low ]ir > 
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latcd experiments by scattered workers. This is one of the uses ni 
the P<jison Exponent, but it is likely that others would develop. Ibir 
instance, the .statement of a reputable manufacturer that his new 
preparation has a Poison Exponent of .75 to the most resistant instar 
of the boll worm would doubtless convey in the course of time a nion- 
definite idea to the mind of the entomologist than would a chemical 
analysis, valuable though tlie latter might be. 

Whether the Poison Exponent is ever used or not, however, the 
writer cannot but believe that the subject of toxic values of chemicals 
to insects is a matter that is worthy of some consideration, and he 
hopes that other workers will give it the attention it deserves. 


NOTES ON INSECT DESTRUCTION OF FIRE-KILLED TIMBER 
IN THE BLACK HILLS OF SOUTH DAKOTA 

By Pin Ml’ L. Buttutck, New H aim, Conn. 

This paper attempts to outline the results of the work of insects 
following forest fires in the Black Hills of South Dakota; and to suggest 
‘reimiclie.s for their ^dcpredations. It is the result of casual observati^]l^ 
of file writer, made while Forest Assistant on the Black Hills National 
Forest in 1911, and later as Forester for the Lanphere-Hinrich Com- 
pany, a lumber company operating in the Black Hills. The obsorva- 
. tions do not pretend to approach completeness; but may be of some 
value in the absence of more definite data. 

Character of the Forest in the Black Hills. Western Yellow Pine 
{Pimifi p07iderosa) is the predominant tree. It occurs pure over large 
areas, being the only commercial tree found. The forest tends to he 
even-aged in groups, but many stands are all-aged or roughly 
storied. The Government manages its holdings by a rough applica- 
tion of the shelter-wood system, the intention being to come back m 
twenty to thirty years for the second cut. 

Enemies of the Yellow Pine, Forests in the Hills have sutfeivd 
excessively from insects and fire. The chief insect enemy, the Blat K 
Hills Beetle^ is too well known to require description. Its depreila- 
tions have now been controlled by natural agencies, and by cultim: 
large bodies of infested timber, A close watch is now kept by t!a 


Dendrodonus. pondvrosce Hopk. 
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Forest Officers for all signs ot beetle i.ifestati...,, and all i„fe.ted trees 
are at once cut and the bark dcKtroyod. 

A leaf scale, probably CMomuph . occurs, eliicliv on <cod- 

lings and saplings. Its attacks arc sometimes faiai. However, so 
long as it is not more abundant it need not be regarded as datigenms; 
perhaps it is slightly beneficial, since it usually occurs in dense over- 
stocked thickets of young growth, where a Thinning is badly net'tiod. 

The dry climate and tlie character of llu' huY-t opera'to to rmder 
fires numerous and severe, especially so in young gmwtli whiuv tlu-y 
often burn into the crowns. In old stands, partieularly if (lieiv is 
no reproduction on the ground, the\' are conliiaal to i1h> surfaeo and 
do less harm, hires burning through irregular .'-lands win re the 
flames mount into the tops of the siiialhu' trees, kill most of tlie si.and 
but destroy little timber. 

Destruction of Fire-Killed Timber. As a ivsult of liivs many thou- 
sands of feet of otherwise inerehantabk’ timber air kilird annually. 
Much of this is never used. A knowkalgf' of the rair of its MjbMapiJ-ni 
destruction and methods ot ju’eveiiling it would result m saving much 
of it, thus reducing the drain on the liv(‘ limber of ilic region. 

Both insects and fungi attack trees killed by lire, their attack- being 
to some degree interrelated. 

Fungi. Von Schrenk has given an aceount of two imjioiiant fungi 
attacking beetle-killed trees, and thev are also found on Ireesikille’l 
by fire. One, the ''blue'’ fungus {Ccralof-iuDidhi pilifcra W'inlerj, 
speedily stains the sapwood; the other, fhe Ihal-Bot ( jum- 
derosa von Schrenk), follows after a longer interval, ami <-auses tin* 
wood to decay. Other fungi attack live trees, hut are mil impurtant 
here. 

Insects. The chief insects infesting dead tiiriher arc, in (hr (tlaek 
Hills, ambrosia beetles and the larva* of (YTambyeid and Ihipie-iid 
beetles, 

Hopkins lists two ambrosia beetles, (iiiatholricus l,e( onfe^ 

and G. occidentalis Hopkins, as occurring on beetle iiife-terl jiine in 
The Black Hills. It is probable that these arc the form- which oemr 
on fire-injured and killed trees. Their attacks .seem more aiti be 
directed towards injured than dead trees. 

Ambrosia beetles bore in sapwood and to a less extent in lic.irt wood. 
They cultivate a fungus in their burrows whicli slam- the adjacent 
wood. These burroAvs also serve as a means for (he exten-ion ..f (he 
■■Mue’' fungus. The seasonal history for the specie-- in il.-e black 
Hills has not been Avorked out in detail. The aduit.s lio'vi-ver, .-.-."i 
to fly throughout the groAving season, and to hibernate in tin ir l.iirro.i.x 
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during the winter, several generations are doubtlessly produced in a 
season. 

More important than the ambrosia beetles are the deep-wood borers, 
— the Ceramy)ycid and Buprcstid beetles, — whose larvse make large 
burrows deep into the w^ood. 

The destructive “Saw>^er'' {Monohammus titillator) of the Southern 
States seems not to be present in the Black Hills. The chief damage 
is done by the larva of a Buprestid beetle, probably the Heartwood 
Pine Borer {Chalcophora virginiensis) or one of its western forms 
oregonensis, or angulicollis montana. The three forms mentioned do 
not differ materially. All are large metallic lustered, bronze colored 
beetles, about an inch long and a quarter of an inch wide. They fly 
with a distinct buzzing sound. 

The larvic arc elongated, whitish, flatheaded, legless grubs. The 
head is yellowisli to browmish, and armed with strong jaws, which 
can be heard as it excavates in its burrow. The length at maturity 
is an inch and a half or more. 

The adults fly in July, during the third week of that month the 
woods are full of them, but by the end of the first week in August 
all seem .to have disappeared. The flying season probably lasts from 
the middle of June to the last of August at the outside. 

The eggs are layed in holes cut in the bark by the female, occasioii- 
Ully in living, more often on recently dead trees. They hatch in a 
few days, and for a few weeks bore in the bark. Under favorable 
circumstances they may enter the wood within a month; by the end of 
two months, if conditions are favorable, they may have bored into it 
for two inches. The larval stage lasts till the following season, and 
may last for two years. Their activity does not continue after cold 
weather sets in, and the wood freezes. 

Character of Insect Damage. Ambrosia beetles aid in bluing fire- 
killed timber, but it is seldom that the sapwood escapes bluing even 
without their assistance. If timber is cut before it is badly infested 
by the larger borers, the work of the ambrosia beetles is usually re- 
moved with the slabs. 

The larger borers if abundant will in time completely riddle a log, 
so that it is worthless save as firewood. In a single season they may 
reduce its value from thirty to fifty percent. 

Effect of the Season of the Fire. The severity of attack by boring 
insects varies with the season of the fire. It can of course take place 
immediately after one only during the season when the adults are 
flying. The further removed from this period the fire comes the Ic^' 
will be the strength of the beetle attack, since the wood has more 
chance to dry out and the bark to become detached. 
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The optimum conditions for attack seem to be following fires occur- 
ring early in the growing season. At such times the killing power of 
fire is at its highest. The moist condition of the wood causes fermen- 
tation and a rise of temperature. This favors the rapid growth of 
the larvaCj giving them time to become well established before season- 
ing of the wood and cold weather interferes. 

On a large area burned about the middle of June, infestation by the 
last of August was so severe that the ground under the trees was white 
with the dust from the borings, which could be seen drifting to the 
ground like a light snow. The gnawing of the larvae sounded like the 
croaking of innumerable frogs. An area close by burned in March 
was much less severely infested. 

Rate of Destruction, Foresters and lumbermen in the Black Hills 
recognize the fact that fire-killed timber is generally worthless after 
it has stood tw'o years. The relation of the season of the fire to the 
rate of destruction is not so well understood. 

Timber killed just before the flying season will be practically worth- 
less in fifteen montlis, or by the following fall, while timber killed 
after the growing season may not be as badly riddled after two years 
and a half. A close study of the rate of destruction would be of great 
value. 

^ An attempt is made to express some of the facts regarding infestation 
and 'destruction graphically. The curves shown are for the most part 
relative as w^'e do not possess sufficient data to make them entirely 
specific. The table derived partly from Curve III., w^ould, if accu- 
rately worked up, be of value, by showing the time necessary to effect 
the injury and destruction of timber killed at different seasons. 

Influence of Site on Severibj of Attack. Wood borers prefer moist 
wood, and are therefore most frequent in localities where the w'00(i is 
damp, such as in canyons, on steep north slopes etc., where there is 
protection from the sun and winds. On the tops of ridges e-xposed 
to wind and sun timber seasons quickly, and infestation is there- 
fore often slight. The writer has examined timber from such locali- 
ties that was unaffected by borers although it had been dead for 
several seasons. The proximity of a burned to an infested area is 
favorable for the spread of the pests. 

These facts should be kept in mind in projecting a cutting 
recently burned area to prevent infestation. Timber in damp situa- 
tions and that near infested areas should be removed or barked fii't. 

Natural Checks. The large amount of dead timber scattered througli 
the Black Hills as a result of the beetle invasion and the numen ’is 
fires have given a splendid and not neglected opportunity for w \ 
borers. 
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It is probable that the pure character of tlie forest acts in their 
favor, the same as it does with other insect pests. 

Woodpeckers eat many beetle larva-, and are a]»i tt) conj^n^gate 
in burned areas where they are numerous. The Hairy W<iod pecker 
is quite common and is the chief bird enemy of the Huprostid larvie. 
Early in September the writer observt'd many at work in an area burned 
in June. They seemed to confine their attentions largely to the smaller 
trees, mostly the saplings fifteen to twenty-five feet high, d'hey dug 
an inch or more into the wood for the grubs. Other woodpeckers occur 
in the Hills, but were not observed eating larvic on reciaitly killed 
trees. Probably Chickadees and Nuthatches eat the eggs and small 
grubs before they enter the wood, but are not able to dig into it .after 
them. 

Birds seem to serve more in keeping down the numbers of the jiests 
than in saving timber already infested, since after borers an- two or 
three inches into the wood only the largiu- wooii peck its can reach 
them, and then only when the wood is partly decayed. 

Reimdies. The obvious remedy for the destruction of fir<‘-killed 
timber is of course to prevent fires. This attemi)! is made on the 
National Forests and the more valuable private holdings; Init, like 
fires in cities, some forest fires will always occur despiti- all precaul ions. 

The next best thing is to harvest the burned timln r at once. This 
is often impossible, since it takes time to elTrct a timl)er sale on 
National Forest, even when a purchaser is at hand, Wlien road's and 
camps must be built it may require several monllis to prepare for 
cutting. If a fire occurs between June first and August fiftf-enlh, it is 
almost impossible to get at the timber before infestation commences, 
much less remove any large bodies of it. However, if it cai] be cut 
and sawed within six weeks little damage would be done since the 
borers would still be near the surface, and would l>o removed with 
the slabs. 

If timber is killed after the middle of August, there is a longer time 
for safe removal, although it will be attacked by ambrr>>ia l>ef;tle8 
and the bluing fungus till the coming of heavy frosts. 

Lumbermen frequently want to know how to prev(:nt the de^lrucUon 
of dead material without at once removing it. It is often proposcrl 
to cut and bark it, removing it to the mill at a more cynvftnienl 'caMm, 
This if carefully done is effective, but more costly tlmii iiukIiI be 
supposed. Barking costs about fifty cents per M feet 1!. 
is half as much as felling itself costs. There would bo no r-mtit in 
barking small top logs, since it does not pay to handle ihe^e exeept 
under the best of conditions. It is doubtful if an\ ari,f, .uiijin 
of timber could be kept from bluing by this method. 
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If logs are badly infested and the larvse are well into the wood, it 
is doubtful if merely barking them would destroy the pests. In such 
cases it would be better to build skidways in the open above the surface 
and pile the logs onto them in such a way that the air could get at 
them from all sides, so as to facilitate seasoning. Care should be taken 
not to deck them up in tiers, as this interferes with seasoning. Such 
a method would be more expensive than letting the logs lie on the 
ground; but would tend to prevent bluing, and would probably kill 
all borers. 

Another remedy often proposed is to cut dead or infested material 
and immerse it. This not only prevents all infestation, but kills 
all larvie already in the wood, and prevents fungus attacks. It is 
not suitable in the Black Hills, since no natural ponds exist, and the 
cost of building dams large enough for the storage of large quantities 
of logs is prohibitive. The running of infested material through 
a log pond to kill the borers has been suggested. This works if the 
logs are in the water long enough. The writer has noticed that good 
sized logs after remaining in the pond at the Lanphere-Hinrich mill 
for two or three days had live borers at their centers when sawed. 
Logs w'ould have to remain in the pond until they were thoroughly 
soaked out, perhaps a week or more, rendering the process slow, and 
' perhaps not possible for any large amount of timber, 
k If ^ systematic attempt were made to apply this method, it might 
be well to experiment with poisonous solutions in the water, sucli as 
copper sulphate or mercuric chloride. These might shorten the time 
necessary for immersion, and would tend to prevent reinfestation, 
or fungus attacks. 

Uses for Infested Material. A lumberman frequently finds himself 
in possession of an amount of infested timber, which he does not 
wish to lose. What can he do with it? 

It may of course be manufactured into common lumber and sold for 
what it will bring as “number two common.” Or perhaps it may be 
disposed of as firewood. The demand for both of these is small, 
and no large amount of either can be marketed at one time, moreover 
the profit is small. For it costs as much to handle burned as green 
timber, and the price on the finished product is from a third to a hall 
lower, in addition to a greater waste in manufacture. 

Railroad ties are sometimes sawed from fire-killed timber, but 
are not very satisfactory. However, if they could be treated with a 
timber preservative, they would be more valuable in many cases than 
green ties. While the larger railroads in the Black Hills have treat- 
ing plants, they draw their timber supplies mostly from elsewhere. 
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The establishment of a commniorcial treating plant in tiu' Ulark Hilb 
would solve many of their problems of wutul milizalion. 

The use of untreated infested material for mine timbers is not 
usually ad\isable, since the moist conditions pivvailinj; in tuost mines 
allow the continued existence of both insects and fun^i, which 
speedily destroy the timl)ers, necessitating frerpient renewals. 

A certain lumberman in the hlack Mills has soUa^l for himst lf the 
problem of the use of fire-killed and infested timber, by iiiniinn it, 
into box boards. There is a lar^^e and st(>ady dmnand thiam^diont tlio 
Middle West for them by the lar^e meat packinir companies, lie has 
no difficulty in disposing of any iire-killed material, im matter how 
much blued or infested, so long as it is not atT(a1('d with red-rot. 

This solution of the difficulty is not at the disposal of the vmall 
man with a portable null, for it requires a sjiecial out lit to ^aw the 
match box boards. He might iu some (“ases sell his btjrned material 
to a box mill after sawing it out in the rough. 

Summary. Destruction of fire-killed timber is largely aceomiilisin'd 
by Buprestid beetles, wliose larva* riddle it. In loan lifUaai months 
to two years and a half they, in combination with fungi, entirely 
dcstro)^ it for commercial purpos(*s. 

The rate of damage varies with tlu* huadilv of tin* timlx r and the 
season of the fire, being at its maximum in moist localities, following 
fires in the early part of the growing season, ^ » 

Remedies, Prevent fires, cut and remove fire-killed timbiT at once, 
if this is not possible, bark burned and infested trees and place them 
on skidways to season. Ponding is the Ix'st reiiH-dy, but is not gen- 
erally possible. Running of infested logs through a log j)oiid wcjuld 
destroy borers if the logs Avere left in long enough. 1 he ux- of prason- 
ous solutions in the w'ater should be tried. 

Infested material can be used in small amounts for low grado poxi- 
ucts, and for box boards; but often it will not pay to liaiidle it. 

TABLF, I. 

PRELIMINARY TABLE SHOWING RATE OF DE.STKL’CTION 0} >n<E KII.I.KU ’liMill.R. 


Season 

spring 

Early Summer 
tnte Summer. 

Fail 

'r inter 


In a few monUis 
Immediately 
( Partially at once 
( fully following seas' >ii 
Following Summer 
Following Summer 


Partially 


TLnt fall 
Thai fail 
F .il.fwini: fail 

K'li'owjJig fall 
Fuiiowir’i! fa 1 


rOlf-w.r; 
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NOTES OF THE SEASON FROM CONNECTICUT 

By W. E, Bbitton, Agricultural Experiment Staiiorif Nero Haveriy Conn. 

During the year some interesting and rather important investiga- 
tions have been conducted by this department. In Connecticut the 
walnut weevil, Conoirachelus juglandis Lee., has been so destructive 
that for several years it has been nearly impossible to obtain fruit of 
the various imported and cultivated walnuts belonging to the genus 
Suglar^s. 

In nearly all of the scanty literature this weevil is said to breed in 
the nuts, but in Connecticut, the larvse do much greater damage by 
tunneling in the new shoots, causing them to wither and die before 
they can produce fruit. My assistant, Mr. H. B. Kirk, has w'orked 
out the life history of C. juglandis the past summer. Very little has 
heretofore been known regarding it. A bud moth, Acrohasis sp., also 
attacks and injures the new growth and Mr. Kirk has studied this 
insect, finding three generations each season. 

Though these studies represent only one season’s work, the results 
indicate that both the weevil and the bud moth can be controlled hy 
spraying the foliage and shoots with lead arsenate. A complete 
account of the work mentioned above, including bibliography, and 
distribution of the walnut weevil in the United States will appear during 
the winter in the next report of the Station (12th Report of the State 
Entomologist of Connecticut). 

For three years Mr. B. H. Walden has been making observations upoi'j 
a sawfly found defoliating cultivated blackberries in a field near New 
Haven. A knowledge of its life history is now complete and the insect 
being a new species of the genus Pamphilius was described by Prei. 
A. D. MacGillivray in Canadian Entomologist, Vol. XLIV, October 
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1912, page 297, as P. dentatm, Tlie work of iliis iusc'ct, whiefi will 
be described in the report mentioned above, resemliles tliai of i lie pt'aeh 
sawfly, P. persicwn MacG., studied five years ago liy N!r. Walden, 
and which is still doing sufficient damage iu some t'onueetieut orcliards, 
to warrant the spraying with load arsenate of stweral tliousand trees 
in 1912. 

Studies are also in progress upon tin' wlii(i‘ ])ine w(‘ovil. Pissodis 
strobi Peck., and other insects attacking the piiu' tre(‘s in ( onnrrtiniT. 

The cold wet spring seemed favorable for the increase of jiphids of 
nearly all kinds. The rosy apple aphis, .1. sorhi Kali., was more ahun- 
dant and caused more injury tluin since lOOtt, am I tlie green apple 
aphis, A. pomi DeG. was also common. 

White grubs, Lachnoaterna, did more <lamage than I have sia-ii in 
the state during a residence of eighteen years. Xoi only were grass 
fields injured, but the roots of corn and strawberric's wore eaten, and 
in some cases the potato crop was nearly destniyed b> tlnan. In om; 
forest nursery nearly 25 ])er cent, of the seedling piiu's. sjaaua^ and 
deciduous trees were eaten off under ground. 

The fall army worm, Lnphygwa fnujipenla S. .V., was recaaved 
from Stonington, Groton and from two dilTerf'iit localities in New 
Haven in September. In three places it was (ho'astatiiig lawns, ami 
in the other case it was feeding upon a field of mill(;t. 

The flight of the cotton motli, Alabama arnilhmi Hnlm,. was ninch^ 
less noticeable than in 1911, and occurred more tlian t\\a» week> later 
in the season. Around New Haven the moths wito. not ne.arly so 
abundant as last year, but were most numerous on Gctobia- 11 and 
12. In 1911 the date of their greatest abundance was Sc])tcmbcr 2t). 

Good progress has been made in the control of tlie g.''I>^^ mntli, 
Porthetria dispar Linn. At Stonington no cateriHllar> Imm h<en 
found since 1910, and it is regarded as wholly exterminated ibere. At 
Wallingford, 26 caterpillars were found last sumnnu’ avIut.* 
were taken in 1911 and 8,930 in 1910. Holli localities will l.e waicl.ed 
for some time and in a few weeks, both state and feder.i >h)IiU wi 


examine them for egg masses. . 

The brown-tail moth, Euprocti^ chriporrhan Uuu., bus spread 
southward slightly since last year, involving ])ortious o t it town ^ 
Brooklyn, Plainfield and Sterling. An istilatetj cokmv was 
during the summer at Norwich several miles sout man an a k 
^ vinter nest was found at Stafford Springs se\era 
previously infested area near the northern bort er o i lo . a 
The birch leaf skeletonizer, Bucculairix I 

tiiough much less abundant in the eastern ^ • tcirlicularly 

1910 wa. found over the entire state as in 1911, and uas parluulaily 
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noticeable on the yellow birches in Litchfield County in Septembei. 
It was also r(‘ccived at this office on cut-leaf and other ornamental 
birches from various localities. 

In addition to the insects mentioned, the usual pests such as the 
San Jo.se scale, Aspidiotus pernidosus Comst., the tulip tree scale. 
Toujneifella Urwdendri CmeL, the pine bark aphis, Chernies pinicor- 
iids Fitch., tlie spruce gall louse, Chernies ahieiis Linn., the woolly 
maple leaf scale, Phenacoccus acericola King., various aphids, the 
spiny f‘lm cater])illar, Eiwanessa antiopa Linn., the elm leaf beetle, 
GaleniceUa Ivfeola Miill., the red humped caterpillar, Schizura con- 
dnna S. & A., the white marked tussock moth, llemerocampa ku- 
costigma S. it A., the fall canker worm, Alsophila pomelaria Harr., 
the bumble Hower beetle, Euphoria inda Linn., the rose chafer. 
MacrodacUjlus subspinosus Fabr., and the various species of cutworms 
have all been in evidence. 

Increased interest in the control of the house fly and mosquito nui- 
sance lias been manifested in various parts of the state, by the demand 
for illustrated lectures and for information regarding these insects. 
Mosquito control work has been taken up in a number of shore towns 
and nearly 3,000 acres of salt marsh have been drained the past season. 


NOTES FROM KENTUCKY 

By H. GarmaNI, Lexingfmi, Ky. 

The San Jose scale has shown a disposition to extend its di.stribu- 
tion in Kentucky with very great rapidity during the past two years. 
Our recent examinations of the Kentucky nurseries have shown that 
a larger proportion became infested during 1912 than in any previous 
year of my experience as state entomologist. Just what this rapid 
spread is due to would be difficult to explain. I have sometimes sus- 
pected that nurseries of other states were sending in infested stuff that 
was not properly fumigated and perhaps not inspected. A rapid 
growth of interest in fruit growing has accompanied this increase m 
the prevalence of the scale. Perhaps the two are associated. 

Several other insects have attracted special attention during tiie 
past season. One is the chinch-bug, ordinarily not a troublesome 
insect pest in Kentucky and only appearing locally and occasionally 
in numbers sufficient to call for treatment. We have had a number ut 
demands for the white fungus with which to destroy chinch-bugs doing 
mischief in .some of our counties along the Ohio River this year . 
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A second insect worthy of notice is the fall army worm i L,plnu),fn, 
(rugiperda), which began to attraol attoi\tiou in Kentucky in mid- 
•cummer because of its injuries to millel and alfalfa. It nmlimit'd 
until fall, doing most of its mischief to plantings nf alfalfa and rye. 
The insect is believed to be a migrant and during the .^uinnu-r t<t emm* 

us from the South. Ihe adult, however, js const autl\’ ju’cNent in 
Kentucky during hot weather, thougli this is the first tinu> in all mv 
experience, covering more than a dozen years, wlam the injuri.'s haw 
attracted the attention of farmers. 

The third insect deserving sjtecial ineniioii is ih(‘ souiluni eott.m 
worm {Ahibama argillacea) . It is to he reniemhcred tiiat l\entu(‘ky 
is not now a cotton-growing state. A few bales air prodnerd carli 
year in the extreme southwestern corner of the state, but it is liardlv 
regarded as a crop of sufficient importance to be wortliy of imiice l»y 
our people gathering agricultural statistics, d'he <‘oiton worm imuli 
is a rare insect in the state. It ajijiears suddenly at long ioliu'vaU 
about the electric lights of our cities, where it was extrianely eommnn 
September 23, 1911. Nothing was seen of it in 1912. until late iu the 
summer when a few appeared again about tlie elect rie liglits in Se])- 
tember, and occasional specimens liave been observed from time i(^ 
time during early October. So far as I know the inse(9 does not bn ed 
in the state, but simply migrates nortliward from soutli<‘rn eutton 
fields. 

The pickle worm {Diaphania has been mnr(> de>liu^tiv»‘ 

during the past summer than I have ever known it b(“t(in‘. Whole 
plantings of cucumbers and cantaloups were so badly damaged as to 
be scarcely fit for market. It Avorks upon th(‘ cucumbras wla n halt 
as long as one’s finger, and continues until they an' of some size, tin* 
invasion being followed b}^ a soft rot which so(Ui (‘xtemis Ihroiighoiit 
the whole fruit. It has proved injurious also to other vcg(>t aides of 
the same family, such as squashes and simli ns. 

I have had more complaints of the tAvig-girdler ((jureh/vv ntign- 
htus) this year than ever before. It has been sent to me by a number 
of correspondents and reported injuring very badly persimnion, mid 
hickory and pecan. Associated with the injury on pecan tr«<s 
the hickory shuck worm {Grapholiiha cargir.) ibis worm ])erfo!.itw 
the hulls, sometimes penetrating the young and sof\ nut, am 
not always destroying the nut, seems capahile of doing a goorl .leal o. 
niischief. 

The Buffalo gnat is commonly considered a soul hern inject, lueity 
closely restricted to the bottom lands along tlie b 

far as its injuries are concerned. It is som(‘time> a er} common 
in Kentucky, generally along the Mississip])i in the extreme 
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end of the State and also along the lower part of the Ohio River, i 
found it very common early last spring in Daviess County near th(^ 
Ohio River. Horses working in the fields were so worried by the at- 
tacks that it was necessary to apply a mixture of lard and coal oil tu 
keep it away. It is said to have been very much more common in 
this region in early days when more woodland was present. It is a 
serious pest still at times. 

The bag worm {Tkyridopteryx ephemerceformis) is a conspicuous 
Kentucky insect. At times it overruns our deciduous trees, though 
when least abundant it is commonly restricted to cedars and other 
evergreens. I have seen it in large numbers on the trees about the 
campus of this University, so that it became a very severe drain upon 
their vitality. Its parasites then appeared in immense numbers and 
now seem to have all but exterminated it. I have seen very few of 
them for several years. Trees formerly with large numbers of tlic 
sacks hanging from the twigs are now entirely free. 

For a number of years I have been watching the movements of the 
monarch butterfly {A7iosia plexippus). In September and early Octo* 
ber it begins to move southward through Kentucky, coming to us 
from Michigan and Ohio, and as I write at my desk on sunny days 
during this period a constant succession of individuals is to be seen 
moving past my window and over the building. A careful study of 
the movements of the insect would afford facts of interest to entu- 
moMgists. It is as regular in its migrations as are some of the war- 
blers among the birds. On several occasions I have seen it moving 
southward along the shores of Lake Michigan in early September. 

I will mention just two other insects, though many others have 
attracted my attention in one way or another during the season. The 
black locust is a very common tree in Kentucky. It is frequent ly 
seen in woodland pastures and is sometimes planted along the road- 
sides for shade. At times it is severely damaged by leaf-miners, among 
which the small yellow beetle with black back {Odontoia dorsalis) is 
noticeable. This insect places a cluster of eggs on the leaves, from 
which its flat larvie hatch and push into the interior, often occupy ing 
all of the leaflet attacked. In August the trees are frequently ren- 
dered completely brown by this insect, working with several Tiiuad 
leaf-miners. Quite frequently the trees over whole counties are om- 
bro^Mied at this season of the year and look as if they had been singed 
by fire. The injury was very noticeable in Fayette and Clark coun- 
ties this year. 

Among the most reliable Kentucky fruits are the different varieries 
of grapes of American origin. They are sometimes badly damaged 
by insects. This year, locally, the grape berry moth {Polychp - - 



December, '12] 


WK B ST K H ; I N sr.( 'TS < ' F 1 v i\V ^ 


U.'.> 

hotrana) was common, and on some trellises tlie greater i^nrt of the 
fruit was found affected. The insect is not diilioiiU to d.‘:il with by 
careful pruning, clearing away all rubbish, ami s[)iaying, as it is mni- 
erally on vines that are somewhat neglected that, it does mischief. 

One of the most common birds alxnit r.exijigtoii is ihi‘ crow black- 
bird {QuiscaluB quiscula). It begins to Hock soon after it has produced 
its young in the early part of the season and thereafter const am ly for- 
ages in the country surrounding Lexington, (auniiig into town in the 
evening at dusk in immense numbers to roost about certain preinisi-s, 
tor years thousands of these birds liave jiassed o\’er the Iwpi'runeiit 
Station on their way to a group of evergreen ami other lives :i short, 
distance beyond the Station grounds. They snineliim-s beemm' so 
numerous that citizens complain of tlunu because of tlu- litter they 
make and of their noise and clatter when roosting in tlie trees. p„ ■- 
cause of this, numbers of them have heem shot at tiimv-. Soine \rars 
ago I made a study of the food of the birds and found that while tln-y 
undoubtedly pick up a good deal of grain, iimst of it is r(‘fu>»‘, ami ila-y 
destroy large numbers of insects, such as June-bugs, w<“evils and ili(‘ 
like, which they find on sod land. Tlie apjiearamv of the f:dl arni>' 
worm in the vicinity this year led me to think that the bird iniglit l>c 
doing good by destroying tliis insect, since its food is Inken ninnist 
entirely from the ground. 1 had a numlKir of binis shot, ami on osain- 
iiiing the contents of the stomachs found that they were feyding 
almost entirely on grasshoppers ^Yhich had heiai eviu-ywin n eninmon 
during the season. The thousands of binl.s gathering in this rf'gimi 
must do the fanners valuable service in the destruction of t hese iii:'orts. 
I estimated that 93.8 per cent of the food consist e<] <if insects, nio-t o| 
it grasshoppers and the rest fragments of beetles with traces ot a lew 
other insects. No fall army worms were found in the .-loimudis 
examined. 


INSECTS OF THE YEAR 1912 IN IOWA 

By R. L. WnBSTKK 

Following a winter of extremely low tenrperatufeK ih" .pnim M 
1912 in Iowa opened late. Excess of snow during t In winter made 1 1,.- 
soil quite moist when this melted, but the siiinmer was dry ov. r nnei 
of the state. The late summer was characterized l)y 
following notes are extracted from the inscctar} am ic < h cun. . 0 
the entomological section of the Iowa Agricultural Lxpfrimfrio 
tlou at Ames. 
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Ltpidosapkes ulmi Linne. Evidently due to the extremely low tem- 
perature of January, this troublesome insect received a setback from 
which it will not immediately recover. Early in the spring, before 
any growth had started, I noticed that many eggs under the oyster- 
shell scales were yellowish in color instead of the usual white. These 
eggs retained their normal shape and since I had seen similar condi- 
tions previously I thought nothing of the matter. Not all of the eggs 
under the scales were yellowish; many were white. 

Planning to make some spraying experiments when the young scale 
insects wore hatching I made daily observations in May on some badly 
infested apple trees at Ames. On one limb of an old tree at Ames I 
found crawling young insects May 23. Strange to say, however, I 
found them nowhere else on that tree, nor even in the orchard. The 
following day, in a badly infested orchard at Hampton, Iowa, I found 
no crawling scale insects, although apparently sound eggs were ex- 
tremely abundant under the scales. Again, May 25, at Iowa Falls, 
Iowa, practically the same conditions Avere found. These two locali- 
ties are to the north of Ames, the difference in latitude being about 
fifty miles for Hampton and thirty-five miles for Iowa Falls. Both 
these places were visited again late in June but even then there were 
no signs that any eggs had hatched. Moreover, outside of the one 
instance mentioned, not another living scale insect of this species was 
•found at Ames. 

The monthly mean temperatures for January, 1912, at Ames Avere 
12.7° for the maximum and —6.5° for the minimum. For three 
Aveeks at the first of the year there was some very cold weather and 
in order to shoAv that it may sometimes be cold in Iowa I have included 
here the minimum temperatures taken at Ames for the first fifteen 
days of January. These figures are from the Iowa Climatological 
service of the Weather Bureau, Report for January, 1912. 


Jaiiuiiry 1 

-10 

January 9 

- 7 

2 

-18 

10 

-11 

3 

-10 

11 

-19 

4 

-12 

12 

-35 

5 

-20 

13 

-23 

6 

-IS 

14 

+ 2 

7 ' 

-31 

15 

-20 

8 

-10 




Carpocapsa pomonella Linn^. Following an abundance of applet 
in 1911 the crop in 1912 in Iowa was short, being only 15 per cent of 
normal. This condition was favorable to the codling moth and wonu.v 
apples Avere abundant generally. Even where consistent spraying 
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was practised wormy apples were more common tlmn usiui). Such 
was the case around Hamburg, one of the ai)plr centres in southwesi. 
ern Iowa. But in some of the unsprayed orchanU in that locality 
])ractically every apple was wormy by the lirst of August. 

Tibicen septendecim LimuA As was expected the IT-year-cicada 
appeared over a large portion of soutliorn, central and -out beast .tu 
I owa. It was not abundant at Ames, although for some weeks the 
woods were ringing with their notes. Since the distrilniti.m of this 
brood will be discussed in a pa])(T by Proft'ssor Summers, the irisect 
needs no further notice here. 

Monostegia ignota Norton. Of the two common speci(s of straw- 
berry slugs in Iowa, this one has been for years the more almndant. 
The name as here given is incorrect, so Mr. S. A. Hohwt r tells me, 
but I have used it tentatively until the matter of nomenclature may 
be straightened out. The insect was abundant in May around .\m«*s, 
and also at several other points in the state, causing srveie damage 
in some cases. 

Phlegethontius sexta Johanssen. In the fall of IblD this insect wa.s 
very abundant on tomato plants at Ames, altliough ii was heavily 
l)arasitized. Since that time, however, the larva* have b<‘en- rare. 
From my notes on the insect no larvue were observed .at all ai Auk's 
(luring 1911, but in 1912 a few were found. 1 am crediting this sear- 
city to the abundance of Apanteles congregatus in llic fall of UiH), );ven 
though the Apanteles cocoons were themselves much parie^iti/ed by 
two species of Ifj'perparasitcs at that time. 

Peridro)na margaritosa saucia Hubner. In .June reports came in to 
the experiment station of damage to alfalfa by ‘'arm} -worm- ’’ in 
Pottawattamie and Mills counties, in southwestern Iowa. 'I la-e 
turned out to be the variegated cutworm, which occasiomally ijceomes 
so abundant that it adopts the habits of the true army-worm. A tri)! 
to Council Bluffs June 24 revealed the fact that most of tlie larva* wen- 
then about mature, and also heavily parasitized l>y tachinid larva-, 
so the damage had practically all been done at that time. hih- \ heje 
was considerable injury to alfalfa, this was only local. 

From some of these larvrc sent to the insect ary, the motli> cincjg«-d 
in July. The same species was reared again in the in-eet;ir\ in tlie 
fall. A single mass of eggs collected outside August X) hatched, aiid 
the moths WTre reared, these emerging early in Octobei. Not .dl tie. 
hirv® in some cages have been accounted for, and .•'Oiiie ina> wml* r 
as pupae. The great majority, however, emerged in tictobei. ^ 

-^[acrosiphum solamfoUi Ashmead. Ihis aphid i.^ ^ 

t’onsidered as much of a potato pest in Iowa, bur m .i'l > r.ie 
be';ame excessively abundant on potatoes? at .\m(>. • pr n i 
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action of Hippodamia convergens, with the aid of certain hymenop- 
tcrous parasites, checked the outbreak. 

Lacknosterna spp. A serious outbreak of white grubs occurred iu 
northeastern Iowa in 1912, corn and meadows being greatly damage*!. 
This outbreak is to be considered elsewhere by Professor Summers, 
so it need not be taken up here. 


PRELIMINARY REPOI^T OF THE COMMITTEE ON ENTOMO- 
LOGICAL INVESTIGATIONS 

By Thomas J, Headlef., Pii.D., Chairman 

In accordance with tlie desire of the American Association of Kco- 
nomic Entomologists its committee on entomological investigations has 
collected data for the preparation of a list of projects. Any workers in 
Canada or in the United States who have not had a chance to con- 
tribute liave either been inadvertently overlooked, or have previously 
refused to cooperate. 

At the suggestion of several of the leading entomologists, this coni- 
miftee has reduced the ordinary number of questions and included 
one intended to furaisti information for the making of a taxonomic 
directory. 


A Remedy for Chrysanthemum Leaf Miner. During the spring and suiuiner ('i 
1912 a very serious outbreak of t he chrysanthemum leaf miner, Napomyza chry^an- 
themi (Kowarz), occurred in two Milwaukee (Wis.) greenhouses which had iinportcd 
infested chrj^santhemums and marguerites from Boston. Similar injuries w<‘iv re- 
ported from Chicago and other points. The growers were facing an entire o\ 
their blooming plants caused by complete infestation of the leaves by the mining 
larvse of this fly. 

While experimenting witli contact insecticides for their control, tlie nicotiiu' 
tions, especially “Black Leaf 40” used as a spray with or without whale oil soai* "'lo- 
tion proved a complete and satisfactory control. One part of nicotine in KX* 
of water, killed thb eggs atM lan^ic readily, as well as newly formed pupse. 'I'lu' ['ni'v 
of all ages were killed with 1-200 nicotine solution. It is evident that the ui'"'!!'*-' 
affects the larvse through the leaf epidermis by osmosis. Several types of Icin'i-'p- 
terous and coleoptei-ous leaf miners were killed by the use of nicotine sprays sn 
experimental way, but time was not available for field tests. It would be ach 
to test this method in the control of the blackberry leaf miner which is a serioU' 
in some seasons. 

J. G. Sandeks, College of Agriculture, Madison, A • 



I)ccmber,’l 2 ] iieaulki- kntuMui., invksi „ i u i,.ns 


The following coinmunioiiiioii was seiu ,iui 

My dear Sir: — 


In accordance with rny duty as cliairai:m of ca i'. 

nations, I am transmitting to you the request for iiiiuriMatie.n 
committee. The committee hopes to publisli a |i.< (,f the sut^i 
in that issue of the Journal of Kcoxomic J'NTOMot.otiv uliu-f 
vious to the next meeting, and earnestly re(iue«ts the hiMir nf u 
points 1-3. The committee would like to lun e you sciul in youi 
i an soon as convenient and not later than Df'cciultcr 1 IPIJ. 
appreciate all suggestions for ‘'the good of the order/' 

Hoping that we may have your hearty coiqieratiiin, 1 :iio, 
Very sincerely yours, 


KKQrUST FOR INK<;)H\fATKi.\ 

1. What arc the subjects of investigation you have now imd< r .■ohMd. n.tmi, ’ 

2. If consonant with your pleasure to answer, will you >t:it(> wlmt pmeiv,- h:i^ l.(‘en 
made on each project? 

3. In what group or groups of insects arc you now willing id do elassitiriPK.ii \M,rk 
for other members of the profession? What arc the condiiions under wlodi y..ii will 
do this work? 

4. If you can find time please prepare a brwf statement of wliat you liclii-ve to be 
the characteristic marks of worthy enloniologica! involigalioii. 

Plea.se do not delay answering points 1--3 until you can discuss [>oint 1: hm aiinwer 
such of 1-3 as you are willing to give informal ion on and send your ideas on \o, 4 
by December 1st, 1912. 

In the following list the name or iiamo.s irniiKMliatcly Inlh.oviiig the 
address indicate the person or persons roporting I Ik* prujcci. .ind in 
the absence of specific statement as to the jicrson iu rh.'iruc nf ;i given 
project may and probably do in most cases itidicatf tin* i)frMui nr 
persons pursuing the investigation. 


Invesiigalions dealinc vilh < 'rut^locui 

^fississipp^, Agricultural College, — 1C W. iranu-d, 

1. The Crayfish of Itlississippi. 

Substantial progress in the collection of data on life liistory and h;o>iis "f all 
species found and on method-^ of cuntrol. 

Investigations dealing uilh Acnnnri 

Canada, Ottawa, — C. Gordon Hewitt. 

2. Ticks, especially Derraacentor gpp. 

Norik Carolina, Raleigh, — Franklin Shcniian, Jr. 

3* The life history, biology, food plants and method;^ o! coriiro! nf tii'; t'-d 
Ttider, Teiranychus bimaculaius. 

Just begun. 

Aew York, Geneva, — P. J. Parrott. 
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4. Monof^rapliK study of the Eriophyid® of New York. In immediate chaiji- 
of H. Iv Hodgkiss. 

1'he maple sjxHdes already listed and dt^scribed. 

TcfificsHiT, Knoxville, — E. C. Cotton, 
d. North Ameriean fever tick, 
advanced . 

I rivesti()alioni> dealing ivith Thysanoptera 

Arizuna, Phoenix,— A. \V. Morrill. 

6. 'I’he citrus thrips, Eulhrips citri. 

Completed this season. 

Carmda, Ottawa,— C. Gordon Hewitt. 

7. Thri[)s affecting cereals. 

Floruki, Gainesville,— J, R. Watson. 

8. Thrips tm tomatoes. 

ManHocfin.'setls, Amherst, — H. A'. Fernald 

9. Methods for th(' control of onion thrips on large Golds. 

Have not as yet found right treatment. 

Nat' MeiicOf Agricultural College, — D. E. Merrill. 

10. Onion thrips. 

A'c-fc Cornell Gniversity, Ithaca,— Glenn W. Ih-rrick. 

11. .\n investigation of thrips on onions in New York with means of eontrol. 
J. C. Fail re in ini mediate charge. 

Two thirds completed, 

A"c?e York, Geneva, — P. J. Parrott. 

12. 'I'hc life history, habits and distribution in New A'ork of the pear thrlp.^^. 
Kuthnps pyri. 

Progress in ohtalning data on oviposition, pupation and activities of adults. 

J nvedigalionfi dealing with Mallophaga 

('alifornia, Stanford University,— V. L. Kellogg. 

VA. Preiiaration of a complete host catalogue of the Mallophaga of the world, 
together with an examination of the conditions of distribution and species forniu*!! 
among the Mallophaga. 

Cat.alogm* and study complete except for tlie entry of about dOO records wlu*-li 
have been made since the work began. 

11. 'I’lie study of a considerable eollection of the Mallophaga from birds of 
'Work a]ipro;u‘hing com)) let ion. 

Xew York, Cornc'll University, Ithaca,— Glenn Herrick. 

15. A study of the Mallophaga parasites of domestic fowds. 

Nearing ci)ni|iletion for a preliminary report. 

1 nrcstigalions dealing with Orthoplera 
Kansas, Manlihitan,— ‘T. J. Hemllee. 

Id, The habits and methods of destroying injurious native grasshoppers. !'• 
Mil liken in immediate charge. 

Progrt'ss— a publication in press. 

Nebraska, Lincoln,— Myron H. Swenk. 

17. Grasshopper control. Lawrence Bruner in charge. 

Substantial progress. 

Neil) Menco, Agricultural College, — D. K. Merrill. 
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18. Grasshoppers. 

New York, Geneva,—?. J. P:,rrotl, B. U, Fuiion, 

19. Life histories, habits am] means of eoiitmllia;: ilie .TL'ki-ts. (i unus ukI 
related species. 

Completed and being prepared [or puhlicntitm. 

Ohio, Wooster,— H. A. Gos&irtl, 

20. Gras.shoppers. 

Some data accumulated. 

Wcsf Virginia, Morgantown,— W. Kmnscy, 

21. The control of the walking stick. 

In'Jtsiiyatwns flcnliny rith Heiniylira 
Arkansas, Fayetteville, — George G. Heckcr. 

22. The supposed immunity of Xorthcrii Spy stock to the k of wchilb .iplii-. 
Little progress thus far. 

Canada, Guelph,— Lawson Caesar. 

2?. Capsids attacking the fruit or foliage of the apple 
Suhstantial progress. Three species have b»‘en ilinovtavd ilunnu this work, a 
number of photographs of injury liave been made atid a ronvi.h r.ihlf* amoutit 
of data collected. 

Canada, Ottawa, — C. Gordon Hewitt. 

24, Capsid and aphis injuries in llritish Columbia. 

2o. The chinch bug in Ontario. 

Colorado, Fort Collins, — C. P, Gillette. 

26. Life hisiorieij, food plants and r('incdi('.> for tin' plant r>f ( '(doratiK. 

Well a(lvanc(?d. 

27. Life history and methods of controlling 1 he tom.alo psyllid. S .\rthut 
in immediate charge. 

Florukf, Gaine.sville, — J. R. \\'at.>nn. 

28. White fly studies. 

Substantial progress. 

Illinois, Crbana, — S. A. Forlx's. 

29. Tests on a large scale of improvral UK'llajd.s (jf imfividua! atid l•((lIllnlJlllty 
operation against outbreaks of the chimL bug. 

Campaign this year wry successful. 

Iowa, Ames, — R. 1 j, Wcb.stcT. 

30. Oyster shell scale, Lt/Fdo,s(ip/((« idco. 

Kansas, Manhattan, — T. J. Headlef*, J. \\ . MeC.ullnch 

31. The life economy and belter incasar(*s nf controlling iIh- ' him h bug. 
Substantial progress, some circulars publidicd ari'i a bullrtm rc.id^ loi jimc- 
Kansas, Manhattan, — T. J. Headlcc. 

32. Control of San Jos6 scaku 

Substantial progress, two reports, some circular.' uln'.'cly pnbii'h'-'l aral a Ici, < U. 

now ready for the press - 
Maine, Orono, Edith M. Patch. 

33. Ecological and morphological invest igatifjns <jf .\phi(lid;c 

34. Ecological and iiion^hological iii\'est igations <d P.'> lli'la’. 

Mississippi, Agricultural College, — R. • Harncd. _ ^ ^ ^ ^ 

33. Scale insects of Mississippi (food habits and life hi't'a,’' "t ' "-'‘a .. i> 

Progress good, some publication. 

Missouri, Columbia, — L<‘onard Haseman. 
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36. The tarnished plant bug and its work on. peach and other plants. 

Well under way. 

37. The apple leaf hopper. 

Well under way. 

New Yf/rk, Geneva,- -P- J. Parrott, H, E. Hodgkiss. 

38. Life hLstory, habits, and means of protecting pear orchards from the false 
tarnished plant-bug, Lygus invitus Say. 

Almost completed, 

39. A study of the activities of the late summer broods of the Pear Psylla and 
finding of more efficient means of control. 

Princi{)al progress in demonstrating in a large way that different stages of the 
first brood are susceptible to spraying mixtures. 

New York, Geneva, — P. J. Parrott. 

40. The life history, habits and means of controlhng the grape leaf hopper. F. Z. 
Hartzel in immediate charge. 

Progres.s along lines of demonstrating efficient spraying practices. 

New York, Cornell University, Ithaca, — C. R. Crosby. 

41. Tarnished plant bug. 

New Mexico, Agricultural College, — D. E. Merrill. 

42. The grape leaf hopper. 

North Carolina, Raleigh,— Franklin Sherman, Jr. 

43. Laundry soap in water as a remedy for aphids. 

Most of serious aphids yielded readily to treatment with a mixture composed of 
1/2 lb. soap in 4 gals, of water. 

North Cnrlina, West Raleigh,— Z. P. Metcalf. 

44. Life history and methods of controlling the gloomy scale, Chrysoniphalus 
tenehricosits Comst. 

Well started. 

Ohio, Wooster,— II. A. Gossard. 

45. The control of the chinch bug. 

Progress satisfactory. 

46. The Coccidae of Ohio. 

Progress satisfactory. 

47. The control of the apple woolly aphis. 

Tennessee, lOioxville, — E. C. Cotton. 

48. The hog louse. 

Just definitely taken up. 

Vir(iinia, Norfolk,- -!'. C. Johnson. 

49. Life history of the spinach aphis ^ 

50. Cabbage aphis p ^ Chittenden, 

51. Pea aphis 

52. Cucumber aphis J 

West Virginia, Morgantowm, — W. E. Rumsey. 

53. The control of the apple tree aphis through the destruction of its eggs. 
Lime-sulphur proved better than any other substance tried. 

54. The control of the woolly aphis. 

Not yet begun. 


Investigations dealing with Lepidoptera 

Arkansas, Fayetteville, — George G. Becker. 

55. Life history and methods of control of Sanninoidea exitiosa. 
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Substantial progress. 

AhzoTifl, Phoenix,— A. W, Morrill. 

56 Life histoo’ and control of the codling moth ,.„d,T il„. tvid. lv 

tiona found m Arizona. • . 

Well under way. 

Caiuxdaf Ottawa,— C. Gordon llewiu, 

57. Bionomics of the brown-tail moth in Gaiinda. 

58. Establishment of the parasites of the hruwu-tail moih :,ihi .,f tli,. CM<Kn,ui 
beetles. 

59. The native parasites of the fall web-worm and of tlie lent <-:i(erpil!ars in Nova 
Scotia and New Brunswick. 

60. Life history and control of the green fruit worms iXylin;i 1 m Nov.i Si-dti.-i 

61. Life history and control of the eyc-s[)ottefl ])nd moth iii Nov.i Seotia. 

62. The lesser apple w^orm in British Coluinhia. 

63. Cut worms, especially in weste rn Canada. 

Colorado, Fort Collins, — C. P. Gillettfv 

64. Life history and better measures of controlling tin' codling moih in ( ’olorado. 

65. The fruit-tree leaf roller investigations. Ccorgc P. Weldon in imitjciliate 
eharge. 

Nearly ready for publicaliun. 

Conncclicul, Storrs,— G. H. Lamson, 

66 . The use of hogs in controlling the coilling niolli in apple orclmni.-'. 

Florida, Gainesville, — J. B. Watson. 

67. Ihlioihis ohsohia on tomatoes. 

68 . The life histor}'’ and control of .dn/foo-s/fj ijimmnUlis llhn, f,n volvt-t brans. 
Indiana, Lafayette, — James Troop. 

69. Th(Ci if e history of the codling moth for nf)i'ili<“rn, fcntnd and .sontin-rii lij'^iana," 
Just begun. 

70. Number of broods of the fall army worui in norlh and south (aids of tin; State 
of Indiana. 

Just begun. 

Kaimiii, Manhattan, — ^T. J. Headlee, J. W. McCulloch. 

71. The life economy and nieasnrc.s of cont rolling 1}i(‘ corn car wmin. 

Substantial progress, one paper and oiu' cin'ular jmlilishcd and a. buHciin now 

ready for the press. 

Missouri, Columbia,- -Leonard Ilaseman. 

72. The unspotted tentiforni h'af miner of tlie apple. 

Ready to report. 

73. Peach tree borer. 

Just begun. 

Xebraska, Lincoln, — Myron H. Swonk. 

74. Cut worm injury to Nebraska crops. 

Considerable data accumulated. 

New York, Geneva, — P. J. Parrott, , J. Schocnc. 

75. The life history, habits and distribution of tin- apple and clicrry ermme moth.s. 
Completed and being prepared for publication. 

Xew York, Albany, — E. P. Felt. 

70. A study of the efficiency of spraying for tlie control of tin* coo’litm' moth. ^ 

In the Hudson Valley under normal crop conditions one thorough opphc.atioa 
results in 9.5-08 percent of worm free fruit. 

New Forifc, Cornell University, Ithaca,- -Glonn Wk Iferrick. 
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77. Fruit tree l(‘af rollor. 

Preliunnary n’port lias boon made but further experiments in control are uiuloj 
way. 

78. Fife history and control of the codling moth in western New York. K. \V 
Uruuehcr in iniUK'diate charge. 

Nearly comphHcd. 

711. d'he larcli ease bearer. 

('onip!<‘t('d. 

North ('(irolina, West Raleigh, — Z. P. Metcalf. 

80. lnv(‘stiga1ions of the imjKirted cabbage web worm, HeUnla undalis Fabr. 
Tenrivum', Knoxville, — E, C. Cotton. 

81. Rea<‘h tre(> Ijorer. 

\V('ll along, 

Utdhf liOgan,— K. (1. Titus. 

82. Fifi- hi.story of the codling moth. 

I nvtstigalioiis dealing xdth Diptera 
Vaiifida, (iuelpli, — Fawson Caesar. 

<S3. Fife history, distribution in Ontario and control of the apple maggot, 7^/)o;7o- 
lelis pomoneUa. 

iSubstantial progress. 

81, Fife history, distribution in Ontario of the cherry fruit flies, Ilhagoletis cing-t- 
lata and R. fon^la. 

Just well .startoiF 

Canada, Ottawa —C. Cordon Hewitt. 

So. Fif(> history, bionoini(-s and control of the apple maggot in Ontario, Queln-'- 
•and eastern Canada. 

86. Root, maggots, 

87. Riononiics and control of the house fly, lesser house fly and stable fly. 
Conncclind, Storrs, — G. IF Lnmson. 

88. Tile use of hogs in controlling the apple maggot. 

C’onneclicul, New Haven, — \V. E. Britton. 

SO. The control of the mosquito nuisance in Connecticut and the effect of drauiagc 
on the salt marsh flora and yield. 

A beginning made. 

Indiana, Fafayette,— James Troop. 

00. The life history of the Hessian fly in northern, central and southern Indiana. 
Just begun. 

Iliinois, Urbana, — S. A. Forbes. 

• OF The occurrence and life history of the black flies of Illinois with particul;^ 
reference to the possibility of these insects serviiig as agents in the transmission “i 
pellagra. 

Kanmd, Manhattan, — T. J. Headlcc. 

02. The life ccortomy and methods of controlling the Hessian fly. 

■ Substantial progress, a paper and some press bulletins already publislau ' 
bulletin now in press. 

Masmchusvlis, Amherst,— H. T. Fernald. 

93. Methods for the control of onion maggot on large fields. 

Do not as yet ap{)ear to have found the right line of treatment. 

New Hampshire, Durham, — W. C, O’Kane, C. H. Hadley, Jr. 

94. The apple ma.ggot. 

Practically complete. 
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95. Tho control of root by tho um* nf iuNMUridrs, 

06. The control of h!:ick flie.'^, dwr tin-; and miduc-. 

Substantial progn'ss, will coinplfto in anoilicr war. 

S(‘U' York, Albany, — K. P. Felt. 

07. A inonograplnc.'^tiidy of the hiolo<iy and ilir ia\unni,i> ..f ila- Lail muia,-- 
Well alons, largely in inaniiseripi. 

A>(e ForA', tleneva,— P. J. Parrott. 

98. The life history, habits and na'ans of font rolling lin- jirapo iiiuls:i', I , Z, 
Hartzoll in immediate charge. 

99. Idfe history and habits of tlu‘ Hessian fly dn roiipi iation vutli ih.- F S iini.MU 
of Entomology.) 

100. The life history, habits and met hods of entiirnl nf th.-e.-dbage l ln^ 

involves a sj)ecial study of file reaction of the ]ni[);tiia lo heat ai)il dcMiT-aiion. .md 
of the inetho<ls of protecting secsl l)e<is. \V, ,). Selmene m iiiime.liali' eii:o-ge. 

Completed and being prepan^d for ])nblicat ion. 

Ohio, Wooster, H. A. (los.sanl. 

101. Oeeiirrenee and sea.sonal history of ilie 11 c<m:iii Hv. 

102. Tlie wheat leaf iniiK'r, Aijnouirji iifiriio‘n,fs. 

Ready to n'port. 

I rill, f u/( 1)/;,'- /■'! 

Altihaina, Auburn,— AV. h!. liiiid^. 

103. 'I'he life history and conliol of the rice in- black wccm). ( '.)!'ih.ir'i <<» '/ <). 

Life history worlaal out and \-aluah!e iiifoniiat ion gamed a-' to thi- |Mi'"-ihiljf v <>f 
gn'ally reducing tlu' injury done be the .species throiigli >electi<i!i of '..■<-d <-oni 
that shall produce a crop charaetcri/ed by ;i tong Mglit-riiting -Imck. ,\ii<ah. r 
scries ol control e\|M'rim(‘nts lining carbon hisulphnie 'I)t)uld (»■ e(njj|jlcled 
January 1. 

Arizoho, Phoenix, — A. \A . Morrill. 

104. Experiments in the <-ontrol hv means of :u>< ureal- of the 'r.iinipitd ladv. 
bird'’ on beans, Epilachno airntpln, 

Com})letcd during 1913. 

Arkanms, Fayetteville, — (leorge (1. Pecker. 

105. Life hi.story, habits an<l m(‘lh<Kis ol eoiiij’ot ol rm. lid- r- 

really two projects; (F Itfe history and haliiis 'ii the niea-ute- <i! cnitirol. 

Tlic first is just begun and in the s<>c(iiid a laigr* aiiioiini of ilata ha- l<c. ii a'vmte.- 
lated and will soon be able to recommend eflieimt tnca-Mt<-. 

Canwki, Ottawa, C. Cordon Hewitt, 

106. Life history and control of tlu' ])liim eureulio in (^nehr e. 

107. Life history and control of the a])plc curetiho in <,)i«bee. 

108. Life history and control of the I indo 

Colorado, Fort Collin.'^,- C. P. Cillettc. 

109. The life history and practicable means of e.mmdling Kpdmi.nn 
Mills. S. Arthur Johnson in immediate charge. 

Connedicid, New Haven, — AA . F. Britton. t c 

no. The life history and habits of the walnut wr'evd, ('«»<, irori., hr: ,,"ji'n.or [.< 
Completed and about ready for publication. i ; f, , 

ill. The life history’, d.amagc and prevention of df whrt- pme we.wri m om- 

necticut. 

A beginning made. 

Illinois, Urbana, — 8. .\, Forbes. 
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112. Life history of the species of Lachnostema (white grubs), the conditions 
bringing outbreaks on, and the practical use of insect and plant parasites in their 
control. 

Complete cycle of L. implicila and inversa recently worked out. 

Massachuictls, Amherst, — H. T. Fernald. 

113. M(;thods for the control of wire worms. 

Progress satisfactory. 

Minsissipjdf Agricultural College, — 11. W. Harned. 

114. Th(! boll weevil (testing powdered arsenate of lead against this species and 
studying its spread within the limits of the state). 

Missourif Columbia, “-Leonard Ilaseman, 

115. The hickory twig girdler. 

Heady to report. 

116. The striped cucumber beetle. 

Just begun. 

117. The cloviT leaf weevil. 

Just begun. 

Kew York, Cornell T'niversity, Ithaca,— Glenn W. Herrick, 

118. Means of eontrolling the elm leaf beetle. 

Completal, 

New York, Geneva, — V. J. Parrott. 

119. 'I'lie life history and methods of controlling the rose chafer. 

F. Z. IlarUell in immediate charge. 

120. The life history, habits and methods of controlling the grape root worm. 
1'. Z Hartzell in immediate charge. 

Xorlk Carolim, West Raleigh,— Z. P. Metcalf. 

121. Hiologieal investigations of Sphenophorous caUosus and other injurious mem- 
bers of*this genus occurring in North Carolina. 

Practically completed. 

Ohio, Wooster, — II, A. Gossard. 

■ 122. Bark beetles (fruit?) 

Well along. 

123. Life histories and control of white grubs. 

Little real progress. 

Vtah, Logan, — E. G. Titus. 

124. The life history of the alfalfa weevil. 

A\'e]l along. 

Virginia, Norfolk,— T. C. Johnson. 


125. d'ho bean weevil 

12C. The Colorado potato beetle 


F. II. Chittenden in immediate charge. 


InvcstigGiions dealing wiih ilymenoptera 
Arizona, Phoenix, — A. W. Morrill, 

127. Ant control, J^ogonoinjjrmex harbata. 

Will be completed next season. 

Canculii, Ottawa, — C. Gordon Hewitt. 

128. The spruce bud worm. 

129. Tlie larch saw fly. 

CoHueclicut, New Haven, — YV. E. Britton. 

. 130. A new saw fly pest of the blackberrj" in Connecticut. 
Completed and about ready for publication. 

Coioi'ado, University of, Boulder, — T. D. A. Cockerell. 
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131. Bees (Apoidea) of the world. 

Substantial progress— a large part already puldi.difMi. 
lowaj Ames, — R. L. Webster. 

132. Two species of strawberry .^^lugs, Empria vuimlnhi ;md >p. 

Maryland, College Park,— A. B. (Jahan. 

133. Classification and host relations of the Brncouida, s(il)-i';niiiK' 

Classification of described North Aincricaii .^peeu'.s of tlie enuip I'niilv well in 

hand and some progress mad(‘ in otln-r lines. 

New York, Geneva, — P. J. Parrott, B, B. Pulton. 

134. Life history, habits and nu'thods of {-oiii rolling tin' cIkti-v >:iw lb If.-d 
miner, Profenma coUaris Ala(;G. 

135. Distribution, life history and methods of eoiitiolling Palpdrosus iinpr, 

W, J. Schoene in immediate charge. 

New York, Cornell University, Ithaca,- C. IP C'ro>i)y. 

136. lso.somas. 

Utah, Logan, — E. G. Titus, 

137. The life history of the wheat straw worm. 

Investigations dcnlmg irilh groups of iristcis or with /(/.■-t ,//• -i ilh l‘"ih 

Alabama, Auburn, — W. E, Hinds. 

138. Carbon bisulphide and hydrocyanie acid gas as. insrrlicidi-'. 

Substantial progrt'ss. 

California, Stanford University,-- -P, L. J\o!lngg. 

139. Certain prolonged e\p(a’iment;d sludic.s of inlicrilaiuv in inserts .ind ilie 
consideration of certain other bionomic, factms in in<c( t ( \oltiiion. 

Results of seven or eight \ears study of iniiorilam c in .'^ilk witnns .alncidy jnib- 
lished, 

Canada, Ottawa, — C. Gordon Hewitt. 

140. Life histories of miscellaneous insects. 

Colorado, Fort Collins, — C. P. Gill(‘tte, 

141. Insect control through treatment ot ilmir eggs. 

Much data collected and some of it ])uldida‘d 
Colorado, University of, Boulder, Jlico. D. .A. bockcrdl. 

142. Insect fauna of Colora<lo, 

Substantial progress. 

143. Fossil insects. 

Data accumulating. 

Conneclicut, Ncav Haven, — \\ . E. Britton. 

144. Insects attacking the white pirm in Connect ieni . 

A beginning made. 

Connecticut, Storrs, — G. IL I.amson. 

145. Insects that attack cucurbit.s. 

146. Inscct.s that attack i)cach. 

Iowa, Ames, — R. T;. lldjsitr. 

117. Potato insects. 

Kansas, Manhattan, — T. J. Headico. 

148. The relation of climate, to injuriou.s In>r-cts. , . , 

Some progress, one paper published and furilicr < at.i a<< umu .i ^ 

U9. The local life ertonomy of the codling moth and < uroi lo, 

^'har Hbst, and spraying for their control. 
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SiihxMiiiitiul proj^ffss. One K^^neral bulletin including some data published, 
inueli data aeciiitiulated and a paper on brood study of the former ready for 
piihiieat ion. 

loff. 'J'lie life eeonojiiy and inoa.suros of controlling mill and stored grain insects. 
(le()rg(* A. Dean in immediate charge. 

Substantial. A pajx'r on high teiin)erature as a means of controlling mill insects 
already published and a bulled in ready for the press. 
iMuisutna, Baton Kongo, K. S. Tucker, 
lol. Inseels afh eting stored rice. 

Progress lia.-^ been made i]i det(rrmining the life history of the principal species 
and I heir resistance to fumigating agents under warehouse conditions. 
Miis.vichioiiUti, Ainlierst, — II. '1'. Kernald. 
l.o2. A study <if the causes producing the burning of foliage by in.secticidos. 
Progress .satisfactory. 

l.‘)d. Invest igalion.s of the real amount of benefit obtained by the work of the dif- 
ferent groups of parasite.s. 

Progres.s satisbietory. 

154, Distrihutimi limits cd pests in Massachusett.s. 

Progre.ss satisf.aclory. 

155. Stnuigtli of fumigation safe on different greenhouse crops a.s compared with 
strength ma-essary for destruction of the pests. 

Progress sati.sfactory. 

Mirfiifjiut, Ka.<1 I.ansiiig, — P, H. Pc'ttit, 

150. How contact in.secticidos kill. E. (1. 8liafer in immediate charge. 
Substantial progress. One bulletin published and another ready. 

157. 'I'he life historie.s and control of ^-arioms fruit and field crop insects. 

^^ueh (lata accumulat(xl. 

158. d'he life histories and control of insects injurious to Michigan forests. 

Much data aeeumnlated. 

M {.ssissippi, .Agricultural College, -K AV, Hanied. 

1.59. Jnsecis afTccting pecans (mainly life hi.story studies). 

Michiffany D('troit,— Parke, Davis & Co. 

UK), d'esting penetrating power of carbon disulphide and other gases in connection 
with killing shade tree borer.s. 

101. Thi‘ feasibility of exterminating insects by inoculating the plant. 

Xebrayka, Lincoln, — Mryon H. Swenk. 

102. The jirairie dog. 

163. The r()le of insects in tripping alfalfa blossoms and the subsequent effect of 
such tripping on the size of the seed crop. 

Jhogress satisfactory. 

164. A monographic account of the insect enemies of alfalfa. 

Progress .sat bf ac t ory . 

.Vcic HmHpshin^i Durham, — W. C. O’Kane. 

105. Insect outbreaks (a provision to take advantage of the unusual oppor- 
tunities for study offered by these outbreaks). 

100. A determination of the amount of arsenic left on fruit, foliage and g^a^^ 
following applications of sprays. 

Substantial progrcs.s. 

107. Museum work (a provision for increjisc and care of insect collections). 

Neu' Ytirk, Albany,-— P). P. Felt. 



Pcceinber, ’1*2] HKAni.KK: KN niMid.i hiUai. in\ i si k; \ 1 1, ins 


iv; 


1()8. iShudc and forest tree insects, 

Data have been aecunmlated to sliow ilmi (in tlu' moiv v,i!ii:tl>lr ir.-i- lihi.TV 
bark borer niay be destnjynl l)y use nf iiiM‘ctietiK> tin- 
entered the trees. 

KiO. The eiTecl of petroleum on doniumt ttrc.--. 

New Vor/c, Cornell rniversity, Ithaca, (dciiii W . licrrici: 

170. Investigation of clover pests witli nicaii'^ nf ciaitnii. 

Just begun, 

171. Investigation of the life historic.< nf iumtIs itijurino-. in t,..jw ^\lth mriliiKis 
of control. V . \V. Pet toy in intnuaiiaf(‘ rhariir 

Just begun. 

Okio^ \\ oosttT, — H. A. (lossard. 

172. Peach and apple orcharrl s]na> ing .‘ind ii- i-tTcri nii iiei-rt jn-!-. 

173. Collections and exhibits, 

174. Miscellaneous life histt)ries. 

175. Mill fumigation. 

Much data accumulated, 

17b. Plfhciency of ditTerent .spniying nny./lcs. 

Progress substantial. Hulletin n<nv in ])rcK<. 

I’tah, Logan. — Iv (1. Titus. 

177. Arsenical, ])oi.soning of fruit tn^es, 

\^'eU along. 

U'csf \'irginia, Morgantown. W. K, PuniM-y. 

ITS. The control of the apple and ])<‘arh tree hnrers. 

Progress satisfactory, 


Tn.raiioinic DInritirg 

for pi i\ lit'ge nf n-t aiinnii diiphciiO- :itii| < 


whi-li ■'niidlllli'' ;il'r nt 'tltiirif ht 

nf inter -I iriji m''"' n-i nrl' “j 
t ,ikcj) frniM iitif oiiihar Inr'l 


;> far a- \mii!v ‘All! |"‘Jtn 


Thysattopttra 

W. PL Hinds, Auburn, .Ma., will c ... 
naming and describing tlic new species. 

Mallophaga 

V. L. Kellogg, Stanford Univ^Tsity, (al, will cla.-^sifv 
size to make probable the disco\cry nf new >p<‘C]c>. . 
distribution, and when in small lot.^- if malerial has hc^ 
or from birds of the remote geograidiical regmnv 
Orthopteru 

IL H. Walden, New Haven, Conn., will cl.assify m > 

.'\fembraci(l(F, Jnasidfr, Cerropidw and ulgtindw. 

Z. P. Metcalf, West Ualeigh, N, C.,’will c!a>Mfy Inr p-ni.r^Hn,, ,n r fain new ..nd 
unusual forms for further study, and to rli^'^posi’ ni a f.di inirii m r ni i i 
juay see fit. 

Jassid(jc , 1 ,1 ... 1 

E. D. Ball, Logan, rtah, will ckssify .V.rtli Amcncan fm in^i.id-i .ie n- i.d .. 
tions. 

C.'p. Gillette, Fort Collins, Colo., will cla>Mfy provid'd dai.i on ^ 

dateand location of capture are fiiniished, ;md the privilege o mtaimim 
mens of special interest when there arc duplicate-. 

condition with record of food plant a( curat ( > r 
developed. 
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Aleyrodidw 

J. R. W'alsoii, (jaincaviilc, Fla. 

A. W. Morrill, Phoenix, Ariz., will classify for permission to retain specimens if 
desired, 

CoccidcE and AktjrodidiP 

W. K. Britton, New Haven, Conn., will classify in so far as other work will permit. 
Coccid^r 

R, 11. Pettit, Plii.si Lansing, Mich., will classify in so far as other work will permit. 
Chirorumudtr anrl M ycelophilidoi 

O. A. Johannst'n, Cornell University, Ithaca, N. Y., will classify for the privilege 
of retaining desiderata. 

IlonidiiJa- 

E. P. Pelt, State LMucation Building, Albany, N. Y., will classify provided the 
midges arc; n(‘W, from new localities or have been reared and food record is available^ 
M egudiijjnm 

C. R. Crosby, Cornell University, Ithaca, N. Y. 

Aphkh'ince. and Ojnirur, sub-families of Braconidte 
A. B. (ialian, College Park, Md., will classify on condition that specimens may be 
retaine<i if desired. 

Sphevidir 

11. 'P. Pt'rnald, Amherst, Mass., will classify provided work be not required immed- 
iately on re(‘eipt of specimens. Assistant will classify Elidince and graduate stu- 
dents the .sub-family Aporirup of the familj" Paanunocharidtv (Pompi'Hdfc). 

Apoidva 

E. G. Titu,‘5, Logan, Utah. For permission to retain types and specimeua not pres- 
ent in his collection. 

Myron H. Swenk, Lincoln, Neb., will chtssify members of this group from Nebraska, 
and any North American niembiT of the following genera— CeZ7c/c.?, Xmnada and 
Anllddiupi. 


PRELIMINARY LIST OF THE SCALE INSECTS OF SOUTH 
CAROLINA WITH SOME NOTES ON THE BEHAVIOR 
OF LECANIUM QUERCIFEX FITCH 

By Wilson P. Gee 

No previous systematio attempl seems ever to Itave been made to 
collect and identify the scale insects of South Carolina, and except for 
specimens which have found their way into the collections of workers 
in other states, there are no records of just what Cvccid(£ occur there. 
During the past year and a half the writer has attempted a partial 
collection and classification of the scales of this state, and has been 
able to secure at least the more generally distributed of these. He 
wishes to acknowledge here his appreciation of the ready response of 
Prof. J. G. Sanders, Department of Entomology, University of Wis- 
consin, to the request for the check identification of all of the soft- 
scale insects in this list, and to Mr. E. R. Sasscer, Bureau of Entomol- 
osy? Washington, D. C., for a similar service in regard to the Diaspine 
scales. 
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The following is a list of the scale insects with tlieir )ui>i ]il;iiits, 

1* Clirysompkalus (lonidum, Linn, on 

2 * Chrysomphalus didyospcrjui Morg. uti Luliii. 

3 Chrysoinphahis tenehricosufi Coinst. un Aci-r sp. 

4* Aapidiotus hederce Vail, on Cy('<r'( ri tvjuln. 

5 A spidiot us forhcsi Johns on Peach . 

0 Asjndiotus perniciosus Coinst. un I'fach. Plum. Apple. Pe^r, !{..->•, ;m.l ( 'h.-n v. 

7 Lepidosaphes heckii Xewin. on Pig. 

8 Lepidosaphes ulmi Litm. on Pyrus inulus. 

9 Chionaspis furfura Fitch on Pynis malu<. 

10 Chionaspis cuonymi Comst. un KiiauyinH^ japonteu^. 

11* Parlatona pergandci var. close to ('/(/(kPuc on Kuonnin is j.ij„nnr:,s. 

12* Parlaioria pergandei Coinst. on ('Urns h ttiarKi . 

13 Fiorina ihece Green on Euon yiiuis jaiHin tens. 

14 Lecaniodiaspis tessellaki Ckll. on Persimmon. 

lo Toumeydla liriodendri Gim'l. on Liri(i<i( ndr(itt hdipiu ni. 

16 Saissetia hcmispkacrica Targ. on P(‘[’S(‘a ami ('f/cos 

17 Pulriftaria viiis Linn, on Acer sp. 

15 Puivinaria amicola Walsli ami Kiley on .\<‘( r sp. 

10 Pvlvinaria cawellicola (?) on Connis jiorido. 

20 Lecanium corni Bouche on lAm. 

21 Lecanium nigrofasciahnn Perg;m(l(' on Plum. 

22 Lecanium gucrcifex IVtcli on (pirrcns aiinnticii. 

23 Aulacaspis rosm Bouche on Hose, 

24* Coccus hesperidum on T.aurel and Cerimoii. 

25* Pseudococcus ciiri on Cilrus auroniunn. 

26 Pseudophiliipia quaintancei Ckll. on Piine 

* Greenhouse spo<*ies. 

General Behavior of Young of Lecanium quercifex Fitch. I <4 

this species Avere hatching Vlay 15, in such ahuudanre a.- in nltnid 
ample material for the study of soin(“ lealures <il it^ Itch.-kvior. \\ Inlc 
not exhaustive in character, many nl llnx* r<“-'u!is m-c m-u and nf 
considerable interest in tlic explanation of ccu lain activiti<*s nl tmi alnne 
this species of scale, insects, l)at also many related nncs. 

Phototaxis. To light of a 10 camllc p(nver iiiKm^iLv, tie- young 
insects shoAved a very marked iwsitive reacUnn, nrieiitatinn Imnm; vej \ 
decidedly parallel to the directhjn .of tlie rays n I' light. .\ vmy f<-w 
specimens seemed entirely iiuliflci'enMo the elhat ol ' 

but taken as a whole, the reaction reminds one a et a mm h "i | < j" 1- 

that the electric current has on Paramecium as dc'en >.• -' c 
nings.^ Almost as soon as the light is placed at U)e ni a-r < m n! ic 
dish, the direction of the moA^ement of the scale IriHa i' o y f ' ' 
it again moves in the direction of the source of lig it. - c. 
form occur toAvards the outer portions of the tA\ig.^ '»]i i . n ’ 

and the light reactions of the insect are no dou A. an imp a 

‘Jennings, H. S. Behavior of the Louver Oigani m... 
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in determining this, since the stronger light is to be found towards the 
tips of the branches. 

Geotaxis. When placed on a thin cork board, in a vertical position, 
the young s(‘alt“ insects l)egan climbing uj>\vard against tlie direction of 
gravity. This did not continue in all eases until the form had reached 
the top of the hoard, but many of the specimens seemed to stop when 
they r(*ached a height of six or eight inches, though several continued 
to tlie top of th(* board, twelve inches in height. This method of 
reaction, crawling upward, or negative geotaxis, affords us another 
factor in the assistance of the light in aiding the young scale insects to 
reach tlic newer jjortions of the growth of the branch, since this part 
usually projects upward. 

Chemotaxis. A very small amount of strong hydro cl dor ic acid, 
nitric acid, and per cent alcohol were placed in the midst of a large 
muni>er of young scales on a glass .slide, ami their movements observed 
under a Idnoeular. To each of thc.se substances all of the young 
•scales showed a very marked negatively chemotactic response. It 
would be interesting to test out the effect of a weak tannic acid solu- 
tion in this relation, and also an extract of the juices of the twigs of the 
oak, where we woiilrl expect a positive reaction; but though this was 
the intention of the writer, the matter was overlooked until all of the 
young scales had become old (uiough to have fixed themselves in their 
places on the tree. 

Thigmotaxis. The young scale insects .show very strongly positive 
thigrnotactic pro])ensities. A young nymph which had become turned 
on its dorsal .surface was observed to juggle jui unhatehed egg, mucli 
as a clown would a ball, moving it about with its legs from nine o’clock 
one morning until five o’clock that afternoon. Observations were 
discontinued at that time for the day; but the next morning, the per- 
forniaiiee was still in progress, and continued until about two o’clock 
that afternoon. At that time the young scale emerged from the egg 
and it was only with difficulty that the newly emerged individual could 
escape from the grasp of its young fokter-parent. All of this misspent 
energy came from the attempt of the form to right ” itself, and hav- 
ing caught hold of the egg in its efforts to do this, it lacked sufficient 
organipiation of its nervous system to profit from an experience of this 
kind and continued its futile efforts in this direction until the hatching 
of the egg relieved it of the object of its misdirected energies. When 
placed upon their dorsal surfaces they grasp very quickly and cling 
tightly to such objects held out to them as the fibres of a camel’s hair 
brush, small straws, etc. This positive thigmotaxis is, of course, highly 
adaptive in nature, and serves to keep the animal in contact witb.tl^^' 
twig on which it has hatched and will continue to spend its further 
existence. 
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The editors will thankfully receive news items and uther niatler likely to be of in- 
terest to subscribers. Papers will he published, so far as ivossllde. la the onlrr cd re- 
ception. All extended contributions, at least, should be in the hands nf the editor the 
first of the month preceding publication. Reprints may he obtained at eost. Ton 
tributora are requested to supply electrotypes for the larger lllusi rations so far a*, pos- 
sible. The receipt of all papers will be acknowledged. --Eds. 


The traiLsniissioii of disoiiscs allVrtin^ man l‘\ instM-ts lia.'^ Itti'U 
regarded, up to recent years, as Inaiig limiteil in considerable nu'asnrc 
to tropical or sub-tropical regions. Succes.'^ivt' discovt'rics havt* led 
to a modification of this opinion, and the n'cently <jcin(>ii>( ruled e<»n- 
iiection between the deadly infantih* paralysis ainl the stahie lly >u\\ 
further emphasizes the danger of too intiinatt^ asstx'iatimi willi etatam 
Hexapoda, especially Diptera. This diseovt iy madt* liy tin' t-iit(itnnl<i- 
gist working with the medical man is a most impertant eiinlnlmlimi 
to knowledge and of incalculable valm^ in the sut'eessinl oniro! 
of one of the more deadly inh'ctlmis to which m:m suhje< t. 


Similar investigations of relations which may possiiily e\isi between 
obscure diseases and insects is most advisable and is an e\e{‘edin^I>. 
promising field for future work. ^ 

A correct biology is a jiostulale of ellieient praeiicai iiiion^iiojix . 
The great demand for economic work has reaetf'd iii><m in>ert bioln-v 
and many investigators in wididy scparati'd <(‘eiio!i> id tiie ronniiv 
have been stimulated to undcrtaki' the (‘iueidat ion oj .>])eei;il [anblem^. 
Our European confreres have not ovialooked this held: pido^i-nio- 
and polyembryony were deinonsl I'ated abioad and unifii nnd in thi 
country! The same is true of parasites ovipo-itiim in ib- e^u and an 
arresteil development making ])nssibl(‘ the noijri.dniienl .md gioui i 
of the Hyiiienopteron at the expensi^ of the larval host. !i a •‘trik- 
ing coincidence that two groipis of Aiiwrican iii\a-nijatoi-. 
papers appear in this issue, should ^w>rk out the same probl. in on oppo- 
site borders of this country and demonstrate ilie oeninenn. o o 
peculiar life history in representatives ot two nt tin gn a 1 ^ 

the parasitic Hymenoptcra, namely tlir ( hali alii .1 .iir ' ' 

while the earlier work of Marchal, allu(lr<l to a ^ 

to be true of the Proctotrypi.n. Another slnkma 

same line is the confirmation l>y Ameiiciui wiine 

oviposition habits of certain Taohinid fhes fir., worke.l 

•anese student and for a time deemed almost ln.•o•dl m ^ 

are most interesting from a .scient.fie -tandpoun :.nd ,o.| , 
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of material service in applied work. It is gratifying to note that 
American entomologists are not overlooking the value of research in 
an attempt to obtain immediate results. Those who have added to 
the sum of human knowledge are to be congratulated upon their 
good fortune, while all Americans should realize that w’e have in the 
Bureau of Entomology at Washington, a peculiarly efficient research 
organization which reflects great credit upon its gifted chief. 

Work upon insecticides, aside from general field comparisons, has 
received too little attention from the economic biologist. We are 
dealing with living organisms, and while the percentage of poison in 
a given insecticide and the relative activity of that poison from a 
mechanical standpoint is most valuable, still there should be some 
knowledge of the reaction of the poison upon the living insect. One 
American student has thrown much light on how certain insecticides kill, 
and in this issue print a discussion of the possibilities and proba- 
bilities of establishing some such criterion as a poison exponent based 
upon the reaction of the insect under recorded conditions to standard 
amounts of various poisons. The inquiry is most praiseworthy and 
should be extended along several lines in a search for some practical 
test which will give much more accurate information than the com- 
paratively gross field experiments which have been our principal source 
of information in the past. 


Reviews 

26 th Report of the State Entomologist on the Noxious and Beneficial 
Insects of the State of Illinois, by s. a. fokbes pp. 1-160, figs. 42. 
1912. 

Tlie increasing importance of shade tree and shrub pesla is showm by the discus- 
sion at the outset of some 27 species occupying 60 printed pages. We note the absence 
in this list of the false maple scale, Phenacoccus acericola King, a species more gen- 
erally injurious to hard maples in the vicinAy of New York, City than the cottony 
maple scale. The sugar maple borer is aivother New York pest which escapes notice. 
A chapter by Mr. Hart is devoted to^ miscellaneous economic insects and gives a 
particularly valuable discussion of the green fruit wwms and their identity. Tliere 
is an excellent opportunity for more work on thege closely allied insects. The re- 
mainder of the report is devojted to the more important insects of truck farms and 
vegetable gardens, followed by directions for the preparation and use of the standard 
insecticides. The discussions arc brief, practical, and the text well illustrated, a 
number of figures being original. 

A Preliminary Report on the Alfalfa Weevil, by f. m. Webster, 
U. S. DepT. of Agric., Bur. of Ent., Bui. 112, pp. 1-47, figs. 27, pis- 
13. 1912. 
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This preliminary report summarizes tlio eariier work :,g.,ii,.t t|,e r«',.r,N 
the appearance of the clover leaf weevil, //iy/jr/v7 I'ahj-. iN'twrt-n i!i.> llivkv 

and Cascade Mountains and discusses the life Inslory. luil.its and nu'tlunl. „f „.n. 
trol of the alfalfa ucevil. The employment ol an oriliiiarv sf rect swi'i jht and of wire 
brushes, apparently a modification of (lie horsc^ rake, was found of nnich .erviee 
in crushing the larvtc and pupa-, tliough sotnewhat expendve. A specially mier- 
esting chapter is that devoted to the naUtnd enemies, partieularlv the imrlien’relating 
to imported forms. Two egg parasites mid tiw larval mul piiied <uemies were in- 
troduced from Italy through the ageney of Mr. W. V. l i,ke early in IPU. Th.- 
outcome of these importations will be watched wiih much interest, by .vonninic ent..- 
rnologists. The bulletin i.s admirably ilhistratcl with a large seri.-s of .iriginal lin,> 
and process figures. 


Insect Pests of the Lesser Antilles, by II. A. lAti.ian;. Impoiial 
Department of Agriculture for the West Indies, Ibmiphh t, Sor, 71, 
pp. 210, figs. 185. 1912, 

This useful compilation, dc.dgnetl, in the words <if Oir miilior; ••'I'o pi.-,-(it in ihiin 
and simple language, a brief general aceoimt of .nir ptic-mt kiiin\!edu<- of omm <-i' ili<- 
principal insect and mile pi'.sts of tht* crop- grown in I lie bc-scr Antillc-: :d-o ni ih* 
pests attacking man and donie.dic aiimiab as wtII :i- tho-c i.f ihc huii-r||..!i! " uili 
appeal particularly to entoniolt^gi-ts locaud in 'I’miiical and .■^nhiiop!i:,! ngiohr’. 
The coniprehensivo nature of the work Involves brief n-aiccs i.f miiov -pf ri>._ I'ch 
lowing a short chapter on the natural ]ii-t<M y of iriscci- and anoihrr n;i\ ina tic - 1 h 
teristic-s of the more important orders, d'lic grijuping will :ip|>< at (o i he smii ihi ui i r . 
since it is de-igned to facilitate (he recognition and control of the vai-i..ii- furm- ai lat 1> 
ing plants or animals. CVm^ideraljle -pace lelaliv':])' is liivcn t.. a di-.-n -n.n 
mosquitoes and fleas, an indication of their iiii[)oi !ancc in ihat, lain ode. '' 

In treating of the control of inseei.s, th(' autiior I'ialitiy cniijha-i.'c- !i:a .if all, tic 
value of preventive measures and then givc.s d<tail'd infornim ..n i. [icniiifr (j,,. 
various inseetieides and tlnarmelhod (>f opf-ratioii. The an- I ct do'-o — and n c. .ju- 
numds to a limited extent, the use of eorro.dve suhlinciic and ph<»-p!,..i a- , iwu <o.. 
tremely dangerous poisons rarely advi-cd ];y enioin"|oc!-’ - in ti nn-' iatc 
Many of the illn.stralions an' excellent , not ;i few bi-ing iron: Ana is' ai. t .ii\<Tnnji'!i! < i- 
State publicatioms wliilc some arc rather crudw d'hc avih-r i-- Lo-at al.O' o 

upon having prepared .nicii a convenidit ctanpila'i'c:. 


Scientific’ Notes 

Stable Fly and Infantile Paralysis. The ^J|(;cc^-Itii tran'Tno'c.i: of ^n; oc;.' n ir.i, . - 
.-is in monkeys through the bite of the hlooil-uekin.ii tly 
has been announced by Prof. M. .T. Po.-enau id tlw llarv.ard .o > i,---) < i 

brue.s of the Bussey Institution, Harvard I nivcr-iiv. and Hi<'! t-' <. ' h'^' 

confirmed by Dr. J^F. Anderson of the Public ll-ah), and M oi- db-pi' e ry. ■ . 

The liypothesis advanced last year by ihiics and .''Iwpj'tid me ' 

the earrier of this disease has thus been given c.xpH'iini aiVn pJ'<''‘. a. u'y-.i . 

-till possible that other channels of inleciion may cxio. \\ nli dc * xcep ^--., 
nivestigations of Doctor Anderson, tlie work wa.s dmic or.d-. h >. .. 

Massachusetts State Bonml of Health, .and the c - i.i ■ .c ■■ ■ > 

lUdleiin of that board for September. PJl2. 
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Note on a Parasite of White-grubs. While following the plow in the spring of 
1909, to learn the degree of infestation by white-grubs in fields near Aurora and 
Bloomington, 111., the writer noticed in the earth many cocoons resembling those of 
Tiphia inomaia, but somewhat larger, more nearly elliptical, and without the ncck- 
like constriction near one end often seen in Tiphia cocoons. They were also much 
smoother, and lacked the loose fluffy coating of silk characteristic of Tiphia. The 
remains of Lachnostema larvae, especially parts of the mandibles and other portions 
of the head, and in some cases the dried skin, were attached to very many of these 
cocoons. From a number of them collected near Bloomington, imagos emerged in 
the early summer of 1909, and were identified by Charles A. Hart as Myzine sex- 
drvcla Fab. 

Myzine cocoons have now been taken in considerable numbers behind the plow, 
in central and northern lllinios, during the years 1910, 1911, and 1912, over 75 per- 
cent of them with parts of white-grubs attached. Ilcnce, while this insect has not 
been bred at the insectary direct from white-grubs, there can be little or no doubt 
that it is a parasite upon them. 

In some field collections Myzine cocoons have outnumbered those of Tiphia, some- 
times, no doubt, because they were more numerous in the soil, but sometimes appar- 
ently because they generally lie nearer the surface than those of Tiphia, and hence 
are more frequently thrown out in shallow plowing. In a field near Galesburg, for 
example, plowed for experiments with the corn root-aphis, careful note was made 
of all insects exposed, with the following result as to white-grubs and their parasites : 
In fo\ir plots of one acre each plowed to the depth of four inches, 75 cocoons of Myzine 
were collected, 41 of Tiphia, and 365 of living white-grubs; but in a single acre plowed 
six inches deep and containing 48 living grubs, the Myzine and Tiphia counts were 2 
and 9, respectively. 

In central Illinois large numbers of adult Myzine may usiuilly be seen, from the 
middle of June to the latter part of August, about blossoms of sweet-clover {Mdi- 
lotus alba), the m.ales greatly outnumbering the females in this situation; and females 
have been noticed several times in corn fields, either crawling on the ground or fly- 
ing just above it. The males, on the other hand, like other members of their family, 
have the habit of resting in numbers on the tops of weeds or grass at night. Twenty- 
two of them were taken, for example, from the top of a large ragweed with one swec]> 
of a net. 

Several hundred Myzine cocoons have been found during the last three years from 
plowed fields in central Illinois. Generally speaking, they are, in this district, nearly 
as abundant as Tiphia cocoons, and they must be an important factor in reducing 
the number of white-grubs. 

W. P. Flint and G. E, Sanders. 

Fall Army Worm {Laphygma frugiperda Sm, & Abb.). I notice that Dr. Fell 
reports that this insect was unusually abundant during September and Detober 
in the vicinity of New York City. I have never known this species to be as abundant 
in Indijtna in the past 25 yp.ars, as it was this fall. It was first reported from South 
Bend the first week of September, and following that, specimens were received from 
about twenty different sections of the state, the last one being received on November 
7th. Adults were bred from the first lot of larvae on October 8 and the moth- 
were found in the field, in other locaUtie.s, as late as October 28. Only one Tachina 
fly was bred from fifty larvae, thus showing that a comparatively small per cent cl 
them was parasitized. The greater amount of damage was done to newly •soweu 
alfaffa, although they did much damage to wheat, rye, and timothy. 


J. Troop. 
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SCIKNTIFK' N'trrK.S 


i’ll 

FEDERAL QrAKANTlNK XOrici': 

Gipsy and brown-tail moths, Umler authority of (iio IMimt Quarantine Aei, 
Acting Secretary of Agriculture, Willct M. Hays lias .ha-lanM a »|uaraiititic for the 
brow'n-tail moth against the following localities; All towns hot ween ih(‘ Vtlantir 
Ocean and Robbinston, Charlotte, Cooper, Plantation XIX, Wi-shy, Plantation 
XXXI, Plantation XXX, Devereaux, Plantations XXVIll, XXXIIl, and XXXll 
Milford, Alton, Bradford, Atkinson, Dover, Sangorville. Parkmaii, Wellington, Itrigh- 
ton, Solon, Embden, Anson, New Vineyard, Farmington, roinplo, Wilt<nt. t'artliagt>, 
Mexico, llumford, Xewry, Riley, Maine; Slielhurms (lorham, Uandidph. JelTerson, 
Whitefield, Dalton, Littleton, and Monroe, A'ca- //nni/i.don ; Uy<-gate, Xewhnrx, 
Bradford, Fairlce, Thetford, Norwich, Hartford, Hart land, Wind>or, W eallHislii'lit. 
Springfield, Rockingham, Westminster, Putney, Duiiinierstoii, Hianlehoro, .and 
Guilford, Vennonf; Leyden, Greenfield, Deerfield, Whately, Halfadd, Xoithamittori, 
Easthamplon, Holyoke, W>st Springfield, Springfield, I/mgmeadMW, laaig- 
meadow, and Hampden, Massachnscita; StafTord, Fnion, W iMidsIrtt k, Pomfivt, :m»| 
Killingly, Conntdicul; Foster, Coventry, West (Inaaiwieli, Fast ( Ina tiwicl), aiul 
North Kingston, Rhode Island. In addition to tlase thi* towns of Xoith Adams and 
Clarksburg, MassachusetLs, are also infestcal and are inehuled in llie (jiiaraiitine an-a. 

This quarantine applies to all deciduous trees or shrnhs, ineliiding .ill tleriduoiis 
field-grown florists’ stock, vines, cuttings, grafts and scions. 

The following territory is quarantined for lh(‘ gipsy moth: 

All the territory between (and including) the loxvn.s nariu'd and the Atlamic Ofratj, 
as follows; Georgetown, Westport, Kdgecomh, Daniariscotta, Xohlchoroiigh, New- 
castle, Aina, Whitefield, Chelsea, Pittston, Dresden, Riehmond, Bowdoin, Webstar, 
Lewiston, Aubuni, Poland, Casco, Raymond, Windham, Stamlish, Fimijigion; 
Cornish, and Porter, Maine; Free<lom, Ossiixee, Tiiflonhoro\igh, Mcn-dith. New 
Hampton, Hill, Danbury, W'ilmot, Salisbury, AVarn(‘r, Hennik( r, HilMj>r<njgfi, 
Antrim, Hancock, Dublin, Trov, Richmond, an<l WinelH'ster, Sen- Unmpdnn, 
Warwick, Orange, Athol, Petersham, Barro, Oakham, Sfameer, Sturhrid‘:»‘, ( harltnn, 
Dudley, and Webster, Massacimsetts; Jhirrilh'ille, Gkaicestcr, .lohnston, (.raiiston, 
Warwick, and North Kingston, Rhode Island; excepting the towns nf .Vewport. 
Tiverton, and Little Compton, Rhode Island; Wf'stport, hall River. Somer.-cl, Diuh- 
ton, Freetown, Dartmouth, Fairhaven, anil Maitapoisctt, A/a.'.s'jrAi/w 

The gipsy moth quarantine applies to coniferous trec.s such as s[»run«, lir, iictuks k. 
pine, juniper (cedar), and arbor-vitm (white cedar), known and dcscnhiR a- t hrisl- 
ma^j trees,” and parts thereof, and decoralive [ilanls such as hollv and laurel, known 

and described as "Christmas greens or greenery,” 

Also forest plant products including logs, tan bark, iiu-'-fs, jiolc-, t.iilro.e n* , 
cordwood, and lumber, and field-grown floyi^^ts’ stock, trees, shrubs, viies. cijihng-, 
and other plants and plant products for planting or pr</pagation ,,ung bud.-, 
fruit pits, seeds of fniit, and ornamental trees and slirnbs, field, xcgct.iM .ua 
flower seeds, bedding plants and other herbaceous plant.s and roofs. 

The above plants or plant products are not allowed f r) niovo myersf a!<> to mi}- |k jn . 
outside the quarantined areas unless and until such hav(‘ l)ccn in-p* f < >} l j<. 

States Department of Agriculture and pronounced free froiu 'be in-fct- again- 
which quarantine has been declared. 
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Current Notes 

Conducted by the Associate Editor 

Mr. J. h. Wcljh of tlif Biiroau of Entomology, is now located at Crowley, La., 
where he engaged in Southern Field Crop lnve.stigations. 

Mr. ]h-ntley B. Fulton has been af)pointcd assistant entomologist of the Xew 
York Agrietiltiiral Experiment Station at (leneva. 

Mr. H. J. Webb has b(‘en apiiointod a.ssistanf in Entomology, at the Utah Agri- 
cultural (:olleg(‘ and hApf-rinient Station. 

Mr. W. II. Coodwin, Assistant Entomologist of the Ohio Station, is taking up 
work at tlu'Ohio Sfat(‘ Fniversity hauling to the Master’.s Degree. 

Mr. \\ , H. Thorn{)S()ri of Cornell University, ha.s be{‘n detailed by Dr. T.. 0. Howard 
of the Bureau ftf Fiiitomology, to study the Mediternnu'an fniit fly in Sicily, where he 
i.s now (‘iigaged iti this woi'k. 

Mr. D. hi. Fink of the depart intait of Entomologx', Cornell University, has accepted 
a position with tla- Bui'c'au of hkitomology, and is now located in Norfolk, Virginia, 
studying tiie {U'-'^ts of vegdabh’s. 

Mr, W. P. Cee ha.s n'signed as rtssistant prof(\ssor “of hinfoinology at Clemson 
College and Station, South Carolina, to take up gradiiat<^ work at the University of 
California. 

Miss Orrel M. Andrews of Fainnount College lias been appointed Research Fellow 
, i[i the Depai’tnu'iit of Entomol(jg>' of the Unnorsity of Kansas for the coming year. 

Mr. A. Cl. Kuggk's, Assistant Entomologist at the Minnesota ]%xperimeiit Station 
is ahstcat from t he Stal ion on a sovcm months' leave of absence, being engaged during 
that time by tlu' Pennsylvania Che.stnut Ti-eo Disease Commission, with hea- 
cinar((‘rs at Ifliiladelphia. 

VIr. I.. M. Sedgwick of Kansas City, Mo., has presented a valuable collection 
of troiucal insects to tlu' Entomological Museum of the University of Kansas. Wlu'u 
mounted and placed in eabinet.s it will be known as the ‘B.. M. Sedg^vick Collection.^' 

Mr. W. F. Schlu])p, who spiait several months with the Entomological Depart- 
ment of the Ohio Station during the summer, ha.s taken up work with the Bureau 
of Plant Pathology, U. vS. D. A., and is making an investigation of Ohio wnth refer- 
ence to the chestnut blight, 

Mr. J. S. Houser of the Ohio Station, received his Master’s Degree in Science from 
Cornell Univor.^ity in June. He has ro:ently been raised to the rank of associate 
eiitoinologist. „ 

Mr. R. D, Whit marsh, Assistant Entomologist of the Ohio Station, has a leave 
of absence for a few months, and the fii'st of November goes to Columbus for post- 
graduate Study leading to tlu'^ Doctor’s Degree from the Ohio State University. 

jMr. J. L. King of the Ohio Station, who has had a laboratory^ at Gypsum in the 
orcharding district along the lake shore dui'ing the spring, summer and fall months, 
will remove his headquarters to Wooster for the winter, 

Mr. Oscar C. Baillett, B. S. 1909, Ph. D. 1912, and formerly laboratory assistant 
Massachusetts Agricultural College, has been appointed Assistant State Entomologist 
of Arizona. His address hereafter will he Phoenix, Ariz. 
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Dr. Guy C. Crampton, As.'^ciato Professor ci Kntoiiiology at llie Mj'U's^achiisclts 
Agricultural College, was present at the meetings (»f the International Con- 

gress of Entomology at Oxford, Eriglantl, last sumiiuT. By some error on the part 
of the secretaries, his residence was given as Glasgow, Scotland. 

The publication of the Bulletin of the Brooklyn Entomological Society lias been 
resuiiie<l after a lapse of twenly-eight yeans. The first nmnber lu'ars the <{ate of 
October, 1912, and is Vol. VUI, Xo. 1. It has twenty pages and one ]ilate. Short 
articles and colleetor’s notes will be made a special f('aturc of (his Bnllefin, 

Dr. Robert Matheson has resigned from the Department of Entomology of Cor- 
nell University to accept a position as Provincial Entomologist of Xova S(H)lia.» llo 
i.s to f)e located at Truro. Most of his work is economic, but he will give sonii' at ten- 
(ioii to teaching t luring the winter in the Agricultural College at d'l'uro. 

Mr. G. 11. Grnsvenor, an English Entomologi.st, who was Assistant Scen'Iary of 
the recent International Entomological Congress, , was dnnvned off the Coniish 
Coast while trying to .sa\ e the life of another. 

F. BC Mason, a recent graduate from tlie Michigan Agricultural College, Ii.-ls taken 
a. position as A.s.sistant Entomologist in Purdue University, I.al'ayette, Iiul. Mr. 
Mason served three years as assistant to Prof. R. H. Pettit, at tlu^ Michigan Coll(‘g<'? 
and goes to his new work well equii)petl. 

Dr. Oskar A. Johannsen, EnfomologisL of the Maiiu- Agricultural Exi>erinient 
Station, has resigned to accept the appointment of Assistant Professor of Biology in 
Cornell University in place of Doi’tor Matheson, resigned. Doctor Johannsim has 
already moved to Ithaca, X. Y., where mail should be sent to him, ilis pn'sent ad- 
dress is 417 East Buffalo Street. 

Paul Hay hurst, Entomologist of the Arkansas College an<l Station, resignc'd .-^everaf 
months ago and is now' studying horticulture at the [diversity of Illinois. Mr. 
George G. Becker, formerly assistant in the department, ha.s bwn made Act ing Imto- 
mologist and Acting State Xursery Inspector. 

Mr. C. L. Metcalf, M. S., of the Ohio State University, has entered upon his duties 
as Assistant Entomologist, of the Xorth Carolina State Department of .Agriculture 
at Raleigli, succeeding his brother Z. P. Metcalf, who is now Entomologist of the 
X^orth Carolina Agricultural College and Experiment Station at We.st Raleigh. 

Mr. \y. R. McConnell, Assistant in charge of the de[);irtmcnt of Zoology at the 
Pennsylvania State College, resigned at the clo.se of the last college yi^ar to accept 
a position in the Division of Cereal and Forage Insects of the Bureau of Entomology. 
He is now' located at Greenwood, Mass. 

* Mr. W. V. King of the Bureau of Entomology, who was formerly engaged in the 
in.\’^ligation of the si)otted fever tick in Mdntanavmd later in an investigation of the 
possible pellagra carriers in South Carolina, has recently registered in the school of 
Tropical Medicines in Tulane University, taking ns »his major subject,. Medical 
Entomology, and for minors, Public Health and Punisitology. 

Mr. S. W. Foster, a member of this Association, who for the past six years has been 
(*ngaged in Deciduous Fruit Insect Investigations for the United States Bureau of 
Entomology, is now engaged in the Insecticide Business on the Pacific Coa-st mi Ento- 
inolc^ist and Manager of the Insecticide Department of tlie General Chemical Com- 
i^any of California at San Francisco, Mr. Foster will also be engaged in Research 
and Special Serv’ice Work as regards insect pests of ondiard and truck crops. 
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IW. S, J. Hunter of the University of Kansas read a paper on ‘^Pellagra and the 
Hand-fly" before the Second Triennial Meeting of the National Association for the 
Study of Pellagra, at Columbia, S, C., on October 3. This was a presentation of the 
results of experiments in the transfusion of blood from Pellagrins to monkeys, and 
innocnlations by means of Sand-flies from Pellagrins to monkeys. Mr. W. T. Emery, 
a graduate student, is his associate in this work. Thus far no conclusive evidence 
has been found to associate the Sand-fly with this disease. 

In the September number (Vo 1. 1, No. 10) of the Monthly Bulletin of the California 
State Onnmission of Horticulture, there is published a Host Index to California 
Coccidie, by C. F. Baker and E. 0. Essig, and a list of the Noctuidffi of the state, as 
the second installment of the Check List of California Insects, by Prof. C. W. Wood- 
worth. The first installment appeared in the June number (No- 7) of the same volume 
of the Bulletin. 

It is reported that the Park Commissioner of New York City has decided to estab- 
lish in the Swedish schoolhoiise, Central Park, a school of entomology, where nature 
lovers of all ages may learn about the different orders of insects. The Entomologist 
of the park department, Dr. E. B. Southwick, will have charge of this school. 

Dr. E. W. Berger, Entomologist, University of Florida, has recently been awarded 
a silver medal and a certificate of honor by the Royal Horticultural Society of London, 
England, for an exhibit of fungus parasites of scales and white-flies in Florida. 

Mr. James Walker McColloch, a graduate of Kansas State Agricultural College, 
^ who for the past two years has been a special agent for the department of entomology 
of t he Kansas State Agricultural Experiment Station, has been appointed Assistant 
Jilntomologist of the Kansas State Agricultural Experiment Station. 

^ Dr, M. C. Tanquary, who for the past three years has been Assistant Entomologist 
under Doctor lorbcs of Illinois and who received his doctor’s degree this summer 
from Illinois University, has been appointed Instructor in Entomology in the 
Kansas State Agricultural College nnd Assistant Entomologist of the Kansas State 
Agricultural Experiment Station. 

Prof. George A. Dean, Associate Professor of Entomology in the Kansas State 
Agricultural College and Associate Entomologist of the Kansas State Agricultural 
Experiment Station, is now’ State Entomologist for the northern half of Kansas, 
is Acting Entomologist for the Kansas State Agricultural Experiment Station and 
Acting head of the Department of Entomology in the Kansas State Agricultural 
College. 

Herbert T. Osborn of the U. S. Bureau 6f Entomology, who has been stationed 
at Salt Lake City on investigations of tUe alfalfa weevil, has been granted a leave of 
absence for six months, and W’ill devote the time to graduate w’ork at Ohio Stat^^ 
University, 

On account of a considerable demand for a course in beekeeping, Prof. J. G. San- 
ders, Entomologist, will offer such a course in the Wisconsin College of Agriculture 
during the second semester. Wisconsin was the first to appoint a State apiary 
insix'ctor, Mr. N. E, France, who has served continuously during the past fifteen 
yeai-s. An effort wall he made to amend the present laws and obtain an increased 
appropriation during the coming w’inter. 

A bill will probably be introduced into the next Legislature of Missouri, providing 
for the inspection of nurseries and orchards and for extension work in entomology 
and horticulture. Heretofore there has been no legislation covering these points, 
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though the Station of its oi^ti accord has done consiil('ral)lt‘ work, li is i]ie dcsirr 
of th^e having charge of such work at the Coltegc and Stalioii at (.’ohnoliia. Mn , 
to have the new laws adequately cover the situation (‘onlaining thi' ^(hhI features nf 
similar laws in other states, and suggestions to that efh'cl will lie wi'tcomed. 

A reorganizaiiou has been efTected in the Maryland C’ollege Station and the Slati* 
Horticultural Department in chaise of Prof, T. H. 8yinoiis, liy whii-h C. P. Smith, 
botany, J. P. Monroe, vegetable culture, L. h. Ihirrell, small fruits, .and H, W 
Anspon, floriculture and landscape gardening, have been mhUsl to t!n‘ stalT for teaeh- 
ing and for extension and demonstration work. The inspect ion and other work 
will hereafter be done by men who have reeeiva^l a broader and more thorough 
Iraiiiiiig than has been the case in the past . 

The New York State Collections of Insects have been removetl to the recently 
completed and magnificent State Education Building, a thoroughly huhIitu fireproof 
structure. This gives the State Entomologist enlarged (iuar1et>i and much better 
facilities, there being an approximate trebling of f)oth ofli(‘(> and exhibition areas, 


Mr, C. L. Marlatt, Assistant Chief Entoniologist of the I'nited Statics Ih'partment 
of Agriculture, recently visited the Hawaiian Islands, whtu-tt ho remain<-d about a 
month arranging for an inspection service in connection with the (luaranl ine recently 
established on account of the Mediterranean fruit fly. He is now in Wa.'^liiiiglon but 
is planning to visit California during the winter. 

Mr. A. J. Cook, state commissioner of horticulture, of Califorrii:i, h:LS issue<l a 
quarantine order, under the approval of Acting Governor A. J. \N'allaee. agamsl all 
vegetables, nursery stock, scions, grafts, buds, cuttings, orange sirds, (rtrs, vines,, 
plants and shrubs of all kinds from the states (if North Carolina, Suulli ( arolina, 
Georgia, Florida, Alabama, Mississippi, Louisiana and Tex:is and other srctioiisjuitnvh 
to be affected with Aleyrodes citri (Citrus white fly) or Alnjmhs jnihifmt ranothci 
species of white fly.) 


Early in September the Governor of Kansas called upon Cliancellor Strong of th*’ 
Univereity of Kansas, to appoint a research coniini^^sion to invi'sligate tic caii.'^c o 
the plagqe among horses then prevalent in the western ludf of tlu* ftt.alc. 1 lof. S, .1- 
Hunter, entomologist, \Yas placed in charge and associated with him \'ere Dr. \\ . K- 
Trimble, 4 )athologist, Dr. A. L. Skoog, neurologist. Prof. N. 1'. ^^la rwoo.l, bactejiuln- 
gist. A complete laboratoiy was established at Ness City, for oxp<Timrn1af ion an- 
post mortem studies. The cause of the disease was found to lie in t b* for.ig* , ani 
is apparently associated with moulds arid parasitic fungi- I Ids dis(‘ase L known ni 
veterinarj’^ literature as “Forage Poisoning. ’ A botanical surMW of this region >v 
Mr. O. T. Wilson, of the Department of Botany has just been instituted, to dcit rmm'- 
i? p^sible the specific toxin. 


A convention of the Mosquito Extermination Cnmrnis.sioners of New 
held at Newark, October 23. A law passed at tlic last ses,<HUi of tlie 
provided for a commission of six members in each county, and tin r...<iic . i- ji. 
county commissions in New Jersey. All work i.s subject to t a, ■ 

Director of the Agricultural Experiment Station, who i.-? aho charged w ) 
out the provisions of the state law providing for the drainage o j-a ma , 
the meeting addresses w'cre made by Dr. Jacob G, Lipman. me J*'* ^ Pijn-au 
Dr.-T. J. Hoadlee, State Entomologist and Dr, L. 0, Howard, Ch. f ofthe Bun au . 


Entomology at Washington, 
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At the before tho FMioral Horticultural Board at Washington, D. C., on 

Oct oho r dt), in rclui ifjn to cstablis^hin^ a quarantine against the Gypsy and Browij4ail 
Moths, the following otficials W(‘r(‘ present, representing their respective states: 
J, 1*. Buckley, Commissioner of Agriculture, Maine; Prof, W. C. O’Kane, State 
Nurserj' liisp(‘Ctor, \ew Hami)shire; Dr. H. T. Femald, State Nureeiy Inspector 
and F. \V. Kane, StaU; Forester, Massachusetts; A. E. Stene, State Nursery Inspector, 
BIkxIc Islantl; Dr, W. E. Britton, State Entomologist, Connecticut; Mr. G. G. 
Atwood, in cliargf' of nursery inspection, and Mr. C. K. Pettis, State Superintendent 
of For(‘sis, New York. Dr. L. 0. Howard and Mr. D. M. Jlogers of the Bureau of 
Entomology sj)ok(; brk'fly at the hearing and Assistant Secretary of Agriculture W. M. 
Hays was fn'csent. There was a good attendance of nurserymen from Massachusetts, 
Rhode I.sland and Cojinecticut, sev(Tal of whom gave their views to the board. 

Mr. Frederick Blanchard, a Coleopterist of note, died at his home in Tyngsboro, 
Muss., November 2, at the age of 69 years. For many years Mr. Blanchard was 
cashier of the Prescott N ational Bank of Lowell. He leaves a widow and one brother. 
Mj-. Blanchard was alwa^’s ready to identify the captures of amateur collectors in 
the order Colooptcra and will be greatly inisscd- 

.d'herc arc over 1,000 beekoeper.s in the State of Tennessee and an attempt will be 
made to obtain from the next legislature a larger appropriation for inspection of api- 
aries. On account of insufficient funds for the two years since the law wxnt into 
effect, this work has been limited. Pref. G. M. Bentley, State Entomologist, has 
♦charge of the inspection work. 

, The public address of the Cleveland meeting of the Entomological Society of 
America will be given hy Dr. Philip P. Calvert of the University of Pennsylvania, 
0*. Wednesday evening, January 1, at 8.00 p. m. His subject will be: An Ento- 
mologist in Costa Rica. He will give an account of a year spent in this entomo- 
logically very rich country, primarily for the study of the seasonal distribution, 
life-hist oiy and habits of Odonata, but including reference.^ to other groups of in- 
sect.'!, characteristics of various collecting grounds and topics of general interest. It 
will be illustrated by lantern slides. 

The following note will undoubtedly be of interest to many entomologists: 

Mr. C. Fi. Hood (‘ai-ried a policy in an Accident Insurance Company at%ie time 
□f his death in a motoroyclc accident at Urbana, Illinois. The Company has refused 
Lo make settlement with the beneficiary, who has been compelled to bring suit. 
The plea made by the Company is that the policy was issued to Mr. Hood under 
Class A (preferred), and that it should have been under Class D (hazardous). “a.s 
the wmrk of an entomologist is very hazardous. ” The application executed by ]\Ir» 
Hood referred to his duties as Agent and Expert, U. S. Department of Agriculture. ” 
It will be news to entomologists that their occupation is considered hazardous and 
the outcome of the suit will be w’atched with interest. 


Mailed Dec. 16. 1912. 
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AgropjTon tenerum, 249. 

Alabama argillacea 465, 4G7; outbreak 
in, 1911, 123-31. 

Aldrich, J. M ,, 87-88. 

Aleurodes aleyrodis, 202. 
citri, 202. 
flavo-oitrina, 202. 
nubifera, 202, 
howardi, 77. 

AFalfa, 75, 121, 122, 295, 437, 440. 
leaf wec\il, 75. 

Alnus rhombifolia, 407. 

Altica ampdophaga, 384. 

Amblyomma americanum, 315, 
hebrJEum, 377, 379, 380. 
marmoreurn, 378, 370. 
variegatum, 378. 

Ambrosia beetle, 457. 

American Association of Economic En- 
tomologists, Proceedings, 1-64, 97- 
196; 241-^7. 

Ameiican Association of Official Horti- 
oaltural Inspectors, Proceedings, 
• 64-81; 205-32. 

Amphoij«hora latysiphon, 408. 
rul^41l. 

Anopheles albirnanu.s, 132, 133, 134, 141, 
198. 

apicimacula, 134. 
argyritarsis, 133. 
w-uzi, 135, 199. 
eiseni, 134. 

’malefactor, 134. 
pseudopunctipennis, 134. 
punctiraacula, 134. 
tarsimaculata, 133, 134. 

Anosia plexippus, 468. 

Anthonomus druparium, 75, 
suturalis, 339. 
vestitus, 252, 253. 
verbasci, 297. 

Aphebnus diaspidis, 263. 
efuscipennis, 258, 262. 
mytilaspidis, 262. 

Aphid notes from California, 404-11, 


Aphis atriplicis, 107. 
muidis, 408. 
salioicola, -108, 

-Apiary laapwtors of llio I'uitiHl SihU'h 
and Canada, .\-^>o<a:)iinn oL, IK'I, 
Apple, 76, 142, 144, 145, 150, 151, 1.52, 
154, 1.56, 15S, 160, 16.5. 167, 168. 
178. 1 n 5, 186. 200, 21b 245, 201, 
202, 20;), 204, 205, 10, ;186. :i87, 
39.5, ;lo6, ;507, ;ots, hi:, 4 , 50 . 

Apple icai), 168. 

Apple seed dialci.-;, 7t>. 

Apricot, 185, 786, 450. 

.\rgas niiiiiatiis, 101. 

Argentine a.nf, ;164. 

Arinadillidiuiii vulgarc, 100. 

Arsenate of lead, 14;h 141, 146, 166, 
170, 174, 178, :^S7, 111. 

Arsenate of iron, 451, 155. 

Arsenic acid. Ml, 

Arsenic bran inasli, 12;^ 
disulpliid, 145. 
oxide, 154 . 
trioxide, 144, 
trisulphid(^, 145. 

Arseiiioiis oxide, 1 fib 
Arsenite of soda, 11 1, 118. 

zinc, 143, 144, 146. 

.Artemisia tridental a, 295. 

/Vrthrocnodax occidental^, 402. 
Artichoke, 400. 
j^sparagus beetle, 429, 4;10. 

.Aspen poplars, 2 . 51 . 

Aspidiotiphagii.s citrinus, 2.58, 262. 
Automeris io, 247. 


Back, E* A., & Price, W. J., dr., ;}29 
Bag^^^)^m, 296, 468. 

BaU, E. 1)., 147-53. 

Banana'^ 143, 4'44 , 445 , 416, lb, 
449, 450, 451. 

Banks, C. 8., 37.5. 

Qarrecia, L. dc lu, 300. 

Beans, 89. 

Bed bug, 89, 26-5, 209, 310, 363. 
Beets, 437,438, 440, 111. 

Betula gland ulosa, '20.5. 


Biliary fever, 377. 
Bindweed, 4;37. 
Birds; 117, 218, 213, 
Birch, 405, 406 
cutleaved, 24i?. 


442, 461 


-31. 

ilS, 


scrub, 246. 
white, 246. 

Birch-leaf skeleton) zer, 246. 160 • 

Blackberry, 231, 411. 
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Blackberry leaf-miner egg, 403. 

Black Hills beetle_j_ 456. 
pitted tick, 377. 
cricket, 49. 
death, 269. 
fungus, 201. 
leaf, 40, 171, 188. 
locust, 411. 

tern, 116- - , 

Blastophaga, fructification of the fig by 
349-55. 

Blaatophaga grossorum, 349. 

Blue fungus, 457. 
grass, 295. 
tick, 377, 380. 

Boll weevil, 191, 252, 427, 

, Bont leg tick, 378. 

Bont tick, 377, 379. 

Boophilus annulatus, 378, 380. 

decoloratus, 377, 378, 379, 380, 383. 
Bordeaux mixture, 168, 202. 

nozzle, 164, 160, 170, 

Bran mash, 119. 

Browntick, 377, 379, 380. 

Brftton, W. E., 194^96; 241-43; 464-66. 
Bronze birch borer, 246. 

Brown fungus, 202, 203. „ 

*Brown-tail moth, 73, 76, 90, 173, 175, 
, 179, 196, 465, 491. 

Brues, C. T. & Sheppard, ?. A. E., 305- 
24. 


Hryobia pratensis, 290. 

Bubonic plague, 314, 356, 
Bufsculatrix canadcnsisella, 246, 46o. 
Buckwhmt, 294.^ 

Buffalo gnat, 467^ 

Burgess, A. f 172-78, 

Euttrick, P. L., 456-64. 


Cabbage, 145, 146, 437. 

Cseoma pioitorquum, 80. 

Calandra oryzee, 190. 

Calapbis betulsecolens, 404. 

castaneoe, 405. 

Calcium arsenite, 145. 

polysulphides, 393. 

California grape root-worm, 384. 
live oaks, insect pests, 34tj-48. 
oak twig girdler, 347. 

Camnula pellucidaiJ13. 

Cape brown tick, 377. 

Carbon disulphide, 242. 

Carolina poplars, 336. 

Carpenter worm, 347 . 
CarpOQapsapomonellEV 470. 

Case, bearers, 178. 

Cas^r-bean, 427 ^ 

Catte flies, 89. 

Cattle tick, 316. 

Cecidomyia cerealis, 286. 

tritici, 280, 289. 

Celery, 231. 

Cephus occidentalis, 2o0. 
Ceismbycobius cushmaui, 254. 


Cerataphis lantaciac, 404.^_^ 
Ceratostomella pilifera, 457. 

Cercis canadensis, 220. 

Cerococcus ehrhorni, 348. 

Chalcophora angulicoUis montana, 458. 
oregonensis, 458. 
virginiensis, 458. 

Chalepus dorsalis, 411, 468. 

nervosa, 411, 

Chalybion caeruleum, 339. 

Chelonus eheaphilus, 428. 
orientalis, 428. 
texanus, 425-28. 

Chenopodium raurale, 408. 

Cherry, 186, 293, 296, 437. 
sour, 185, 186. 

ChestoSSo, 222, 223, 226, 227, 228, 
229, 246, 294, 405. 
bark disease, 76, 222-^0. 

Cheyletus aeminivorus, life history and 
habits, 416-20. 

Chilocorus similis, 260. 

Chinch-bugs, 207. 

Chionaspis pinifolue, 457. 

Chiracanthium inclusum, 339. 
Chittenden, F. H., 375. 

Chrysanthemum leaf miner, 472. 

Cimex Icctularius, 265. 

Cinnamon, 202. 

Citron, 450. 

Citrus, 77, 142, 202. 

Citrus purple scale, 201. 

Clematis, 296, 410. 

Clematis ligustieifolia, 410. 

Clconus canescens 367 . 

Clothes moths, 363. 

Clover mite, 290-95. 

Coccidai of South Carolina, 484-86. 
Cochineal, 167, 168. 

Cockchafer, 89. 

Cockerell, T. D. A., 295. 


Cockroaches, 363. = . 

Codling moth, 385, 386, 387, 39^ third 
brood ill Kansas in 1911,^3-45; 
recent experiments, 153-59, 
Colorado potato beetle, 145, 250. 
Onchaspis angraeci, 77. 

Conotrachelus juglandis, 464. 

Contarinia tritici, 286, 287 . 

Convolvulus arvensis, 409. 

^Cooley, R. A., 142-46. 

^Copper sulphate, 462. 

Corn, 62, 207, 364, 398, 437. 

Corn bill bug, 109-11. 

Corrosive sublimate, 89, 

191 19R 19,Q 130. 253. 2o6, 2o9, 


Cotton boil weevil, 34, 82, 124, 126, 130. 


boll worm, 452, 
leaf caterpillar, 83. 
moth, 123-31, 465, 467. 
square-weevil of Peru and its para- 
sites, 252-56, 
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ton Stainers, 130, 

States Entomologists, Proceedings of 
Atlanta and Washington Meet- 
ngs, 82-83. 

tony maple scale, 246. 
wford, D. L., 364. 
osote, 175, 194. 
idle, Nonnan, 248-52. 
idle mixture, 114, 119. 

^ceris asparagi, 429. 
oceris 12-punctata, 246. 
ksby, C. R,, 384, 403. 

>w .blackbird, food 469. 

>wn gall status, 230-31. 
ide carbolic acid, 362. 

^plosiphum tahtt'use, 404. 
lex pipiens, 191. 

quinque-faaciatus, 132, 137, 197. 
tworms, 246. 

rptorhynchus [nangiferas 77. 

.cus tryoni, 450. 
isychiria pudibunda, 76, 
ividson, W. M., 404-11. 

(ndryphantes octavus, 339. 
jngue fever, 197, 198. 
irmacentor venustus, 191. 
jwberries, 403. 
abrotica lilicornis, 366. 

• longicornis, 366. 
virgifera, 364-66. 
vittata, 366. 
mond back moth, 145. 

.porthe parasitica, 223. 
ipliania nitidalis, 467. 

L.spis amygdali, 32-5. 
lanatus, 325. 
patelleformis, 325. 
pentagona, 262, 325. 
itrsa saccharalis, 191. 
dosis equestris, 286. 
piryrigidac, 368. 

lease transmission by blood -sucking 
insects, 196-200. 
isostiwa Carolina, 232. 

,ane, R. W., 268-85; 346 -48. 

>g tick, 377. 

itch inspection service, 85-87, 3/1. 


XTyigs, 89. 

st coast fever, 377, 382. 
jeoptogaster multi-striata, 173. 
onomic entomology and the sanitarian, 
355-57. 

lonomic methods a hundred years old, 
88^90. ^ 

?to-parasite.s, distribution of, 3t)7-D8, 
aphidion paralleliim, 339, 
m, 76, 169, 170, 173, 242, 247, 290, 291, 
397. 

leaf beetle, 169"*71, 173, #1/4, 17o, 
179, 246, 430, 465j 467, 4*10. 
leaf curl, 396. 
leaf miner, 178, 247. 


Klni. sawfly leaf luiiier, 171-72. 

Enfi^usa grylli, 122, 2.50, 252. 
inuscie, 252. 

Encyrtus fascicoilis, 425. 

Entomological invi'stigatkms, report on, 
472-84. 

Entomologists' employ meat bureau, 29t> 
Entomoscelis adonidis, 2.51. 

Entylia sinuata, 339. 

Epicauta pennsylvaiiica, 113 
sericeua, 250. 

Epidosis cerealis, 2s6. 

Erium Uchteasioidfe'^, 29,5, 

Eriococcus borealis, 29.5. 

Erysimum parviflorum, 251. 

Euceraphis bcluhe, 405. 
flava, 406, 

European oak mildew, SO. 
ant, 188. 

cabbage bnttertly, 145.. 

elm bark beetle, 173, 171, 175, 179. 

blister riLst, 79. 

pine twister, 80. 

smaller elm bark beetle, 76. 

red tail, 76. 

Eoproctis chry-sorrlieca, 465. 

Eiiryoreon sticticalis, 437. 

Euthrips pvri, 184. 

tritici, 187, 188, 330. 

Euxesta anno me, 44 S. 

Ewing, H. E., 414 -15; 116-20. 

Fall army w’orni, 403, 465, 467, 

Federal quarantine notices, 420, 

Felt, K. r,, 153-50; 285, 28<> - 
368 4)0; 398, 402, 403, 411. 
Fernald, H. 1’., 245-48. 

Fig, 349, 3<50, 351, ;i52, 3.53, -k)!, 3o5. 
Filariasis, 197, 311. 

Fir, 87. 

Flat headed apple tree-borer, ISO. 

Flax, 118. 

: Fleas, 268, 280, 315, 356, 363. 

Forbes, S. A., 205 -207. 

Foreign diseases on imiKirled plants, 7/- 
. 90. ; 

Formica sanguines, 188. 

French nursery products, inspection anc 
cbrtihcation of, 83-84. 

Fungous parasites of Coccidje and Aleu 
rodidie in Florida, utilization of 
200-204. 

’ Galeruca externa, 2.5 L 
[, Galerucella decora, 2.51. 

• luteoia, 169-Jl ; m. 

Gall-sicknes-s, 377. 

Gandara, G., 299, 300. 

L, Garman, H., 466y6!K 
Gastrophilus equi, 252. 

5, Gates, B. N., 231. 

Gee, W. P., 336-37, 484-S(). 

Geraniimi, 292, 

GiUette, C. P-, 1^1-23; 364-66; 367, 
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Gipsy moth, 76, fs7, 173, 174, 175, 179, 
194, 19<5. 371, 465, 491 : colonies in 
Conneciicut, 194-96; from Japan 
■ — a wai’niuK, 296. 

Glenn, l\ A., 21tv-20. 

Glossina inorsitans, 208. 
palpaiis, 268. 

Gnalhotricus oceidentalis, 457. 

sulcatus, 457. 

Goosberry, 180, 181, 184. 

gall midge or bud deformer, 

. 180-84. 

Coo.';ef(K>t, 440. 

Grain, Til, 121, 190, 249, 416. 
aphis, 34. 
in.^ccts, 75. 

, Grarninoiiota mac i data, 339, 

Grape berry mot h, 46S. 

Grapes, 131, 209, 290. 

Grapholitha wirya^, 1()7, 

Gra-sscUi’s arsenate of load,* 154- 
Gra.sshoppers, 49, 75, 250. 

conditions in Colorado, 121-23. 

^ fimgas, 122. 

ovipasiting, posit ion as,suined by fe- 
males, 232. 

* work in Minnesota in 1911, 111-21 
Guava, 450. 

iHjeilll^liysfilis leach i, 377, 382. 

116. 

Hmry: woodpecker, 461. 

H^Uhg, W. J., 443-51. 
flatrihom, 395, 398. 

Headlee,n\ J., 98-109, 472-84. 
Heartwater, 377. 

Heartwood pine borer, 458, 

Helicobia helicls; 116. 

Heliothis obsoleta, 426, 452. 

Hematobla serrata. 313. 

Hemerocampa leiicostigma, 174. 
Hemichionaspis aspidistr®, 257. 

minor, 256, 257, 258, 261, 262, 263. 
Herms, W. B., 355-57. 

Herrick, G. W., 169-72, 

Hessian fly, 75, 248, 249, 283; time wheat 
k should be sown to escape fall 
brood, 98-109. 

Hewitt, G. G., 296. 

Hickory .shuck worm, 467. 

Hippodamia ambigua, 231. 

Hodgkiss, H. E., 193-94. 

Hollister, W. 0.. 263-67. 

Holloway, T. E., 4, 25-28, 452-56. 
Hood, Ch].r§nce E., 373. 

Hop plant louse, 89. 

Honifly, 252, 313, 

Horse bot flies, 252. 
fly, 313, 317, 320. 

House flv, 89, 114, 269, 274, 310, 318, 
321, 322, 363. 

Houser, J. 180-84; 399. 

Hunter, S. J., 61-63; ^07-16. 

Himter, W. D., 123-31, 188-92, 


Hyalomma a'g^'ptium, 378, 379. 382L 
Hydrocyanic acid gas, 204, 220. 
Hyponomeuta malinella, 425. 

Important insects in 1911 in Xebraskar 
193. 

Infantile Paralysis, Possible Etiological 
Relation of Certain Biting Insecta- 
to Spread of, 305-24; note, 489. 
Insect destruction of fire-killed timber 
in Black Hills of South Dakota, 
456-64. 

Insect photography methods, 54-59. 
Inscct.s and fliscase for 1911, annotated 
list of literature on, 268-85; 
bibliography, 271-85. 

Insects and spiders in Spanish moss, 
338-39. 

Insects of Manitoba, 248-52. 

Insects in Massachusetts, 1911, 245-48. 
Insecticide industries in California, 358— 
(U. 

Inda, J. 11., 237, 299-300. 

Iris, 247, 248. 

Intonida pini, 368. 
inopis, 368-69. 
resinicol^, 368. 
resinicoloides, 368. 
tritici, 286, 289. 

Ixode,s pilosus, 378. 
rubicundus, 377. 

Japanese cedar apple, 80. 

gipsy moth, 290. 

Jennings, A. H., 131-42. 

Johannsen, 0. A. 97. 

Johnston, F. A., 429-33. 

June beetle, 251. 

Kaliosj^sphinga ulmi, 171-72; 247. 
Kansas court decision, 207-16. 

Kellogg, V. L., 357 58. 

Kerosene, 195, 381, 382. 

emulsion, 187, 188, 

Kissing bug, 311. 

Knab, Frederick, 196-200. 

Lat:hnosterna dubia, 251. 
fusca, 398. 
grandis, 398, 251. 
hirsuta, 398. 
r hirticula, 398. 

rugosa, 251. 

Lachnus juniperi, 74. 

Lamb’s quarter, 437. 

Lantern traps, 441. 

Laphygma frugiperda, 403, 427, 465, 4G7> 
490. 

Larch, 178. 

Larch sawfly, 251. 

Lasioptera‘ cerealis, 286. 

Lead arsenate, 145, 150, 153, 154, 194, 
196, 361, 392, 393. 

Leaf-miners, 346. 
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Lccaiiiimi qiicTfifex, 4S5-S(>. 

I^mon, 448, 449, 450, 451. 

Le^ard moth, 173, 174, 175, 176, 241, 
242, 243, 240; spread in Connecti- 
cut and injury to shade trees, 
241-43. 

Lepidosaplies beckli, 201. 

ulnii, 470. 

Lepro.sy, 269, 274. 

Leptinotarsa 10-lineata, 250, 430. 
I^ptiira zebra, 247. 

Lesser whcat-§teni maggot, 249. 
Lestodiplo.sis caliptera, 287. 

Linic-.';uli)hur wasli, 154, lOS, 178, 194, 
301 ,415; inellicicnt ovicide for cod- 
ling moth, 385-95. 

Litoimi.stix tniucatellus, 42.3. 

Lixus concaviLs, 434-36. 

musculus, 339. 
locust.-?, 250. 

Locust leaf miner, 411, 468. 

London jiurpie, 126. 

Ixjiigstaff, G. 14. , 301, 

Loxostego .stictiealb, 436 -4.3. 

Lvgu.s prateusis, 329, 330, 331, 332, 333, 
334. 

* Macroha.-'is unieolor, 113, 122. 

• Maerosiphum ehrysaiithemi, 411. 

• granarium, 411. 
solanifolii, 411, 471. 
iMadariaga. A., 299. 

Alalaria. 134, 135, 136, 137, 111, 197, 
19S, 199, 270, 272, 311, 356, 357- 
Malignant jaundice, 377, 3S2. 

Mah a-\ve<‘(i mite, 292. 

'Mango .sec'l weevil, 75, 77. 

Maple, 242, 296. 

Mapk'-leaf stem .sawHy, 247. 

Marguro|His annulatus, 190, 191, 313, 
31<i. 

'.Marlatt C. 1.., 73-77; 83. 

Maystiola (h'structor, 248. 2S6. 
Mediterranean fruit Hy 113 51. 
Megilla'maeulatu, 339. 

Melanoplus atlani.'=, 113, IIS, 120, 121. 
bivittatus. 113, 116, 120, 121, 232. 
ditfcrentialis, 113, 116, 120, TdJ, 
,232. 

femur rub rum. 113, 120, 121. 
•pretus, 118, 232. 

Moliana albilinca, 335. 

Mxu'euric chloride, 162. 

Mesoe bonus agilk, 442. 

nigrisigni'^, 33(i. 

Metcalf, Haven. 222 30. 

Metellus rub;, 403. 

Microgaster aunijes, 335. 

Micro])litis mcliante, 33. >, 330. 

Mildew, 294. 
xMilliken, F. B., 232. 

Minnesota 6y trap, 4tXI-402. 

MJhnesota mixture, 114, 

Monarch butterfly, 468. 


NIonohammu.s tiiillatur, •l.'iS, 
^^ono^tegiaignota, 471, 

MtKire, Wm., 377 -SI, 

Mosquitoes, Itut. 252, 269, 272, 289, 311, 
312. 3 IS, ::i20, 321, 322, 36^ 44S; 
eorurol in (he 'I'ropii’.s 1.31-42. 
Mountain a.di, 247. ;{95. 396, 397, 39S. 
Mulberry, 325, ;>2t;, 

Muriate of ammonia, si>. 

Mii-seinus stabulans, Ipi. 

Myiai^is, 277. 

M\Ti:iiigium tluihei, 2l)l, 

Myzitm sexeiiuua, 4!)t). 

Myzus varians, 109. 

Xapomvza elirysanlluaiii, 

Neophasia inenapia, s7. 

Neumann, L. G., 'U2, 

Xi(>audra physaloidrs, 251. 

Nicotifiii;^ a Minis, 251. » 

Nicotine, ls7,»li)4, 261, 265, 266, 267. 
Nicotine siil[)hate, 265. 2t)7, 362. 
Norton, 14. S., 2.30 31. 

Notograinma stigma, 4ls, l.'L 
N\-siu.s ealifoniicus, 339. 


Oak, SO, ISO, 

t n'O Cerueoeeiis, !Us. 

(!'('(! moth, 316. 

Odontota doi'sali-. Ill, 16S. 

Oil of turpentine, S9. 

0'I\an<‘, \V. C., 5! 5'-l. 

Olive oil, St). 

Oneideres clugulata. Iti7. 

Onion, 294. 437. 

Opliionectria eiK'eieol.t, 2f)l. 
Orang(', 415, I5(). 

Oriental .sons 'is 1. 

Ortlio arseiiiti! of /ims 112, 115. 
Oseinis .soror, 21!). ■ 


Pacific Coa.st Inspcetor.s .\.ssoeia,tion, 
3 1 0 — i 1 . 

Pneihe Sl(*p(! .Vssoeiation of Fcoaomic 
Kntomolcjgisis, Proeeedings, 340- 


Paddock, F. 14., A36-13. 

Palm weevil, 1 10. 

Pamphifius dent at us, 165. 

jjersicum, 465. 

Panchlora hyalitia, 2 17 , 
l^ap[)a(aci fever, 197, 

Paris green, 114, 119, 126, M2, 113, 145, 
146, 3(‘d, 438, 442, 453, 154, 455. 
P.aroniius jongulusi, 339. y, • 
Parrott, P. J., 181.-88; 19.3-91. 

Patch, Kdith M.. 395-98. * 

Peaeli, 75, 185, l^t>. 209, 290, 294, 329, 
330, 331, 919, 367, 427, 450. 
bu<l niitc', 3'29. 


* thrips, 329. 
^■ellow^. 226,* 
Peaifs, li. M., 213-45. 
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185, 186, 187, 193, 292, 293, 294, 
450. 

^ylla, su8i‘eptibility of adults and 
eggs, to spraying mixtures, 193- 
94. 

trips in New York, 184-88. 
ra, 277, 314. 

•thron rt‘iorri(lum, 335. 
rgrass beetle, 251. 
rraiupi pini, 79. 
onia saiicia, 471. 

Rum as a pabulum, 285. 

^ in California, 364. 

:rus pcnicellatus, 339. 
njmus diversus, 339. 
jtoihufl or sandfly fever, 278. 
jthontius sexta, 471. 
ion carduinum, 409. 

))his coweni, 404. 

phaga* destructor, 286, (see also 

Mayetiola). 

worm, 467. 

, W. D., 42,5-28. 
led, 437, 440. 

X behrendsii, 346. 

78, 87, 293. 

)ple, 443, 444, 450. 
ponderosa, 4.56. 

^ida, 368. 
rginiana, 368. 

S 280. 

lice, 246, 252, 203. 

185, 186, 291, 292, 293, 294, 437, 
450. 

curenlio, 75, 162. 
gamma, 425. 

!a maculipcnnis, 145. 
ionic plague, 268. 

Led baits, 89, 114, 

•an mash, 114. 
irse droppings, 250. 

; exponent, 452-56. 
irosis botrana, 468. 
lotus diplosis, 368- 
)rus pondor»sa, 457 
aopsea sayi, 247. 

L rapai, 2.50. 

IS dcltoides, 336. 
lio IiEvis, Ilk). 

‘tria dispar, 194, 46 

>, 79, 88, 97, 120, 121 

‘etle, 430. 

reel, 201. 

ar^ .jj^isease, 77.. 

i blister bwtie,.250. 

lorits acericaulis, 247. 

dosis fitchii, 286, 288. 

iltella aurarjtii, 258, 266. 

jrlesei, 258, 262; in Italy 325-28. 

, 292. 

monii, 294. 

''COCCUS ealceolaviae, 191. 
oetrolei, 285. 


Pulvinaria innumerabilis, 246. 

psidii, 76. 

Pumpkin, 450. 

Pyrus americana, 395, 397. 
sitehensis, 395. 

Quaintance, A. L., 301, 374. 
Quarantine, federal, 420, 422, 49; 

Queen bees and other insects in the man* 
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